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An electronic health record (EHR) can be defined as the digital version of an 
individual’s medical history. EHRs are intended to improve the quality and 
efficiency of health care, decrease costs and prevent medical errors. Previous 
studies have shown that achievement of the potential benefits from EHRs 
depends largely upon the adoption and continued use of EHR services by health 
care consumers (Esmaeilzadeh & Sambasivan, 2017; Hanna et al., 2017). Further 
research, therefore, is necessary to better understand the factors that influence 
consumer EHR adoption. This study aims to investigate the factors influencing 
consumer adoption of EHRs. A model based on the Decomposed Theory of 
Planned Behaviour (DTPB) (Taylor & Todd, 1995) provides the theoretical 
framework for the research. The goal of the research is to improve understanding 
of how health care consumers perceive this technology and the factors that 
influence their intentions to use it.  
The study used a mainly quantitative approach, conducting an online cross-
sectional survey to collect data. The target population for this research study is 
health care consumers in Australia and the proposed model was tested using 
partial least squares structural equation modelling (PLS-SEM). Using the 
responses collected, the research model was validated in terms of overall fit and 
explanatory power. The study identified the following key factors that influence 






usefulness, perceived ease of use, and privacy and security concerns. The 
findings support seven of the nine proposed hypotheses. Overall, the model 
explained 65% of the variation in intention to use and the results revealed that 
the proposed model exhibited good overall model fit with relatively high 
explanatory power. The outcomes of this research provide new knowledge that 
provides increased understanding of the factors influencing health care 
consumer adoption of EHRs. This knowledge should be valuable to health care 
educators, health care professionals and government policy makers as they 
develop strategies designed to inform potential consumers and educate people 
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Chapter 1  Introduction 
1.1 Background 
Advancements in information and communication technologies have 
transformed the health care field. One of the significant outcomes of these 
changes is the use of electronic health records (EHRs). EHRs are electronic 
versions of individual health records which are easily accessible and can be 
shared due to the digital nature of the health information they contain. This 
longitudinal electronic record includes patient health information such as 
demographics, progress notes, medications, vital signs, past medical history, 
immunisations, laboratory data, and radiology reports (Blumenthal & Tavenner, 
2010; Menachemi & Collum, 2011). 
The primary purpose of EHRs is to improve the delivery of health care by 
offering a wide variety of benefits such as better patient care, increased efficiency 
of the health system, and productivity (Bisbal, 2013). EHRs, when optimally 
implemented, hold tremendous potential benefit for the health care system and 
can enhance how patient data is documented and organised (Bowman, 2013). 
EHRs have received great attention worldwide and been adopted across many 
countries. One of the important factors that has been shown to influence the 
successful and widespread adoption of EHRs is consumer support and 






patients can be reframed as ‘consumers’ on the assumption that they have a 
consumer’s right to select and choose in the health marketplace.  
EHRs have the potential to empower health care consumers by providing them 
with easier access to their health data, allowing them to exert more control over 
their health records, and transforming their ability to actively engage in their 
health care (Vahdat et al., 2014). The successful adoption of EHRs has however 
been hindered by technological, environmental, individual, health-related, 
psychological and risk factors (De Pietro & Francetic, 2018).  Consumers have an 
important role to play in addressing this as they hold valuable knowledge of 
what can limit or contribute to acceptance and adoption of EHRs (McGinn et al., 
2011). Understanding the technology adoption factors influencing health care 
consumers can serve as a key to successful adoption and implementation.  
1.2 Problem Statement 
Numerous research projects have been conducted with health care providers 
(e.g. medical doctors) focussing on their perceptions of EHR adoption (Jian et al., 
2012). The facilitating forces and inhibiting factors that influence EHRs 
acceptance and adoption have been studied extensively. Some of the key factors 
identified in these studies include perceived usefulness, perceived ease of use, 
social influence, and facilitating conditions (e.g. Boonstra & Broekhuis, 2010; 






However, Koivumäki et al. (2017) and Tavares et al. (2018) indicate the adoption 
of e-health technologies by health care consumers still requires more research 
given the importance of the topic.  In addition, there is little research that 
provides an integrative and holistic view of the perspectives of health care 
consumers underpinned by sophisticated theoretical frameworks (Andrews et 
al., 2014).  
Previous research into EHRs indicates that improved health outcomes, enhanced 
quality of life, and delivery of more appropriate, cost-effective services can result 
when consumers are given access to and control of their health care information 
(Vahdat et al., 2014). Further, it has been suggested that consumers will not adopt 
EHRs if the system does not align closely with their attitudes and expectations 
(Greenhalgh et al., 2010). Therefore, it is very important to explore how health 
care consumers perceive EHRs and how those perceptions contribute to their 
overall intention to adopt EHRs. A comprehensive analysis of consumers’ 
perceptions can support successful implementation and this study aims to 
achieve this through an empirical investigation. 
1.3 Research Objective and Question 
The objective of this research is to identify the key factors influencing health care 
consumer adoption of EHRs. To address the research objective, the following 






RQ: What are the key factors influencing health care consumer adoption of 
EHRs? 
The study answers this research question by proposing and testing a EHR 
consumer adoption model that extends the Decomposed Theory of Planned 
Behaviour (DTPB)  (Taylor & Todd, 1995). The proposed model extends the DTPB 
to provide a platform for investigating a more comprehensive set of factors by 
drawing from the empirical literature on EHRs, security and privacy concerns 
and perceived health literacy. More specifically, the thesis investigates the impact 
of these factors on the intention to use EHRs from the health care consumer 
perspective. 
1.4 Significance of the Study  
The results of this study should be valuable in improving understanding of 
health care consumer perspectives about EHRs adoption. A better understanding 
of consumer characteristics, attitudes, and beliefs should provide valuable 
insights into the factors that influence the adoption of EHRs, and help to enhance 
EHRs adoption rate among individuals. 
The findings of the thesis should also have useful implications for practice. 
Examination of consumer adoption factors in the context of EHR systems will 
provide a more nuanced understanding that will be valuable to health care 






develop strategies designed to inform potential consumers and educate people 
as to how to use EHR systems. By taking into account these factors, policymakers 
can promote the adoption and effective use of EHRs. 
 The findings of this study may also be of value to developers of EHR systems, 
enabling them to better understand EHR acceptance from the consumer’s 
perspective and to use this knowledge during design and development. 
Developers could enhance the design of EHR systems, placing more importance 
on key adoption factors such as usefulness and ease of use during the 
development phase.  
The study further contributes by introducing and testing a model based on the 
DTPB theoretical framework (Taylor & Todd, 1995). The model was extended to 
include the roles of security and privacy concerns (Fortes & Rita, 2016; Gurung 
& Raja, 2016) and perceived health literacy (Noblin et al., 2012; Vezyridis & 
Timmons, 2015), which previous research suggests might be important. There 
have been few studies to date that have applied the DTPB in the health care 
domain (e.g. Hung et al., 2012; Ma et al., 2015) and this study adds new 
knowledge by applying it in the EHR consumer context. 
1.5 Research Approach 
To answer the research question, a consumer adoption model that extends the 






data collection approach using an online questionnaire was chosen. The target 
population of the research study is health care consumers in Australia. 
Participants were recruited through a third party recruitment company ‘The 
Digital Edge’. 
The research involved a mainly quantitative approach that measured the 
research constructs utilising Likert scales and gathered background information 
about the respondents through standard categorical-type questions. Further, the 
questionnaire included an open-ended question and extra space for participants 
to leave comments if they wished. The quantitative data was analysed using 
partial least squares structural equation modelling (PLS-SEM). The qualitative 
data was analysed using thematic analysis and was intended to complement the 
quantitative findings and give additional insights into them. 
1.6 Organisation of the Thesis  
The thesis is organised in seven chapters. This chapter provides a general 
background to the study followed by the problem statement, the research 
objective and research question, the significance of the study and the research 
approach. 
Chapter 2 reviews the literature relevant to the research question posed in the 
thesis. The beginning of the chapter gives an introduction to health information 






factors potentially influencing EHRs consumer adoption and discusses previous 
research on them. 
Chapter 3 describes the research question, and discusses the development of the 
research model and the associated hypotheses. 
Chapter 4 describes the research methodology used in the study. The chapter 
presents an overview of the research design and the methodological approach 
that is taken to meet the goals of the study. The chapter also describes the 
participant recruitment, measurement of constructs, data collection procedure 
and outlines the data analysis techniques used. 
Chapter 5 reports the complete results of the data analysis. The results of the 
measurement and structural model testing are presented. Findings from the 
thematic analysis are also described. 
Chapter 6 presents a discussion of the results obtained. A discussion of the model 
is provided followed by a discussion of progress towards answering the research 
question. 
Chapter 7 summarises the findings and discusses the implications of the study 
for practice. It also discusses the limitations of the study and makes 






Chapter 2 Literature review 
2.1 Introduction 
The previous chapter provided a brief introduction to the research presented in 
this thesis and discussed the research objectives and question. This chapter 
reviews the literature related to the research question and highlights the need for 
further research into consumers’ EHR adoption. 
EHRs hold tremendous potential benefit for the health care system when 
optimally implemented, and can enhance how health data are documented and 
organised (Bowman, 2013). The objective of this research is to identify the factors 
influencing health care consumers’ EHR adoption. 
The chapter begins by giving an introduction to, and identification of, the 
potential benefits of information technology in health care. Following this is a 
brief background of the history of EHRs, an examination of the various variants 
of EHRs and a description of the potential benefits associated with EHRs in a 
variety of environments. The next section of the chapter examines the literature 
on EHRs in more detail, in particular identifying the factors influencing 






2.2 Information Technology and Health Care 
This section explains the term health information technology (HIT), and 
discusses the potential benefits that have been demonstrated to arise from the use 
of information technology in health care. 
HIT can be defined as “the application of information processing involving both 
computer hardware and software that deals with the storage, retrieval, sharing, 
and use of health care information, data, and knowledge for communication and 
decision making” (Thompson & Brailer, 2004, p. 38).  
HIT is an umbrella term that covers a wide range of applications that store, share, 
and analyse health information. Examples of HIT applications include, but are 
not limited to, practice management systems, computerised physician order 
entry systems, hospital information systems, clinical decision support systems 
and EHRs (Sinha, 2010). These applications have the potential to greatly improve 
the quality of care.  
Some of the functional capabilities of HIT systems include electronic 
documentation, order entry, results management, administrative capabilities, 
consumer health management, public health monitoring, data sharing and 
interoperability (Chaudhry et al., 2006; Perlin et al., 2016). The ultimate goal of 
HIT is to provide optimal information support to health care professionals, 






treatment (Shekelle et al., 2006; Sinha, 2010). HIT systems can also support health 
information management and help to securely exchange information between 
consumers, providers, and health insurance providers (Ford & Spicer, 2012; 
Sinha, 2010). 
From an efficiency perspective, HIT has been found to minimise time and 
resource wastage in clinical settings (Chaudhry et al., 2006). For example, 
computerisation of medical records with the elimination of paper charts can lead 
to reduced storage and transcription costs. HIT can also improve the efficiency 
of the health delivery system by collecting, processing and analysing a large 
amount of data quickly (Campbell et al., 2008; Naylor et al., 2011). Further, 
electronic documentation of medical records can lead to more efficient care 
processes by streamlining tasks, saving clinicians’ valuable time, optimising 
procedures and by performing resource allocation in a more precise manner 
(Ford & Spicer, 2012; Sinha, 2010). Many previous research studies have 
examined and found a positive relationship between the use of HIT and 
improved health outcomes, cost and administrative efficiencies, thus allocating 
resources more accurately and effectively (e.g. Buntin et al., 2011; El-Kareh et al., 
2013; Kruse & Beane, 2018; Naylor et al., 2011). 
Another potential benefit of HIT is improvement of the overall quality of patient 
care. HIT supports high quality patient care by providing computerized 






(Alotaibi & Federico, 2017; El-Kareh et al., 2013; Naylor et al., 2011). HIT can also 
provide reliable, relevant, up-to-date, timely and reasonably complete 
information.  It can also improve the sharing of, and real-time access to, patient 
health information and provide support for patients with chronic illness (Ford & 
Spicer, 2012; Sinha, 2010). Further, HIT can facilitate effective communication 
among providers by reducing duplication of work and coordination of care 
across the entire health care continuum (Alotaibi & Federico, 2017). It also has the 
potential to integrate with applications such as telemedicine in order to further 
assist health care providers delivering quality services to patients (Alotaibi & 
Federico, 2017; Sinha, 2010). 
2.3 Electronic Health Records 
As a promising HIT technology, EHRs have been widely used in an attempt to 
improve health care quality and patient outcomes (Evans, 2016). This section 
explains the term EHR, discusses key variants of EHRs and provides a brief 
history of the development of EHRs. 
2.3.1 How is EHR Defined?  
According to the International Organization for Standardization definition (ISO, 
2005), the term EHR refers to a repository of patient information stored in digital 






users. Its primary purpose is to support efficient, and quality integrated health 
care.  
The International Organization for Standardization has identified some variants 
of EHRs (ISO, 2005), and a further review of the literature provides reports of 
systems that have characteristics similar to EHRs.  




Facility or organisation-based digital records used by health 
care providers for patient care, documentation, monitoring and 
management (Noraziani et al., 2013) 
Patient portal  A secure website in which patients can access their personal 
health information (Emont, 2011). 
Electronic patient record  An electronic record of periodic health care of a single 
individual, provided mainly by one institution (Burns, 1998). 
Computerised provider 
order entry  
A computer application that allows a physician’s orders for 
diagnostic and treatment services to be entered electronically 
(Thompson & Brailer, 2004). 
Personal health record  
(PHR) 
An electronic application owned and controlled by individual 
patients whereby they can maintain and manage their health 
information  (Emont, 2011; Thompson & Brailer, 2004). 
Clinical information 
system 
A computer-supported application with a large database 
containing clinical data that is used to assist in the 
management of patient care (Blum, 1986). 
Automated medical 
record 
A term used in the early evolution of EHRs associated with 
automated processing involved in medical record 
documentation (Kleinpeter, 2005). 
Computer based patient 
record 
A longitudinal record for patient care specifically designed to 
support users by providing accessibility to complete and 






     Table 2-1 summarises the key EHR variants and their definitions. These 
variants comply with the basic EHR definition (ISO, 2005). Although different 
nomenclatures or variants exist, the term ‘EHR’ will be used throughout the 
thesis. 
Many countries offer EHR systems with some differences in their 
implementation. These differences mainly include: management of health care 
records; integration of health information across systems; level of access and 
control given to individuals; and levels of connectivity and functionality ranging 
from standalone software programs to web-based fully or partially integrated 
systems. 
Tethered health records are systems which will be usually “tethered” or linked 
to a specific health care organization. They are often not patient controlled, and 
can be used remotely by patients to view their data (Hassanien et al., 2018).  This 
contrasts with untethered health records which are not tied to a specific health 
care organization. In untethered EHRs, patients are given control over their 
health records in that they can upload, manage and share data contained in their 
records (Archer et al., 2011). Therefore one of the major factors affecting success 
of untethered systems is determined by a person’s willingness to manage and 






2.3.2 History of EHRs 
Clinical documentation of patient care has traditionally used paper-based 
records. While paper records are flexible, and generally require minimal skill to 
use, they are cumbersome, easily misplaced or destroyed, and, at times, 
ineffective (Fitzpatrick, 2000; Tsai & Bond, 2008). 
The first EHR systems were developed in the mid 1960’s and were known as 
clinical information systems. They were focused specifically on clinical data 
management. In 1972, the Regenstrief Institute in Indianapolis created the 
Regenstrief Medical Record System to automate the integration of structured, 
electronic clinical data from their sources, such as laboratories and pharmacies. 
Physicians were able to enter orders, medication problems, allergies, visit notes, 
and discharge summaries into them (McDonald et al., 1999).  
Since the 1980s, the Institute of Medicine (IOM) (Institute of Medicine, n.d) have 
made significant efforts to increase the use of EHRs, identifying adoption as one 
of the key recommendations for improving patient records. The IOM successfully 
published the results of the analyses they undertook in 1991 and then in 1997 and 
provided a variety of recommendations such as each physician’s office should be 
using computers in their practice to improve patient care (Detmer et al., 1997). 
Originally, the IOM called EHRs ‘computer-based patient records’. In 2003, the 
IOM chose the name electronic health records or EHR (Aspden, Corrigan, 






The functionality of EHRs often reflects a balance between what is desirable and 
what can be implemented feasibly within the time frame. The IOM Committee 
identified eight core functionalities that an EHR should be capable of performing. 
These are health information and data management; results management; order 
entry management; decision support management; electronic communication 
and connectivity; patient support; administrative processes; and reporting 
(Detmer et al., 1997). 
The widespread adoption of EHRs was delayed by large initial costs, data entry 
errors and poor initial acceptance (Evans, 2016). EHR technology has also raised 
important social, political, technical and ethical issues such as data ownership, 
data liability, information security, privacy and compliance with legal and 
regulatory requirements (Cushman et al., 2010; Winkelstein, 2005). Nevertheless, 
EHR use has increased over time with large health care organizations and 
government agencies recognizing the potential of EHRs to provide optimal 
patient care (Evans, 2016). This adoption has now become more widespread 
across the globe (Nordo et al., 2019). However, some countries had to 
significantly alter their EHR systems to achieve acceptance due to low consumer 
uptake after their initial implementation (e.g. United Kingdom) (Torrens & 
Walker, 2017). Some examples of EHR systems implemented in a range of 






Australia’s health record system is considered to be one of the best systems 
worldwide with extensive functionalities (Dixit & Sambasivan, 2018; Fragidis & 
Chatzoglou, 2017). Each citizen has been given a unique identifier (Hemsley et 
al., 2018; Pearce & Haikerwal, 2010). The National E-Health Transition Authority 
is the organisation which gives support for the implementation of EHRs in 
Australia. The Australian Government launched the national Personally 
Controlled Electronic Health Record in July 2012 with an opt-in registration1. Due 
to the low consumer participation rate, the system was re-launched as ‘My Health 
Record’ in 2016 with an opt-out mode of registration process2 which has resulted 
in a 90.1% national EHR participation rate (Australian Digital Health Agency, 
2019). The information summary contained in My Health Record is sourced from 
a variety of providers across the health care system. However, individuals can 
exercise a range of controls to manage content and control access to their record 
(Hanna et al., 2017). The Australian implementation of EHRs can be considered 
as an  untethered health record because it gives consumers control over their 
records (Andrews et al., 2014).  
In contrast with the nationwide system in Australia, Canada has several region 
based EHR systems. Health Infoway has been tasked with giving support for the 
development of the EHRs with each province and territory creating a network of 
                                                   
1 In opt-in mode of registration, people have to actively sign up to create their health record. 
2 In opt-out mode of registration, health record will be automatically created unless a specific request is 






EHR systems linking hospitals, clinics, pharmacies and other points of care 
(Canada Health Infoway, 2019).  There is no existing national policy or national 
patient identifier for citizens. Regional EHR systems store patient health 
information and the access of citizens to their health records varies depending on 
their province and territory since the interoperability of the EHR systems across 
the country is limited (Fragidis & Chatzoglou, 2017; Persaud, 2019). 
In the United States, people use patient portals, where the patient accesses their 
information through a secure online website, but are given no control over the 
stored information (Fragidis & Chatzoglou, 2017). The Centers for Medicare & 
Medicaid Services EHR Incentive Program supports EHR system 
implementation (Payne et al., 2015). There is, however, no existing universal 
patient identifier for citizens and this has been identified as one of the main 
obstacles to successful implementation of EHRs (Fragidis & Chatzoglou, 2017). 
Austria has a national EHR system that, in a similar way to Australia, gives some 
level of control to consumers over their records. Individuals are given control to 
hide or delete documents from their records. The Electronic Health Record 
Minister of Health Commission is tasked with the support of the development of 
EHRs in Austria (Rauchegger, 2018)  where citizens’ ‘social insurance number’ is 
used as a unique patient identifier. An opt-out participation model is used for 






but there exists a database containing links to where health data are stored 
(Fragidis & Chatzoglou, 2017). 
Denmark is another example of a country that has similarities to the Australian 
EHR implementation. The country has a national portal giving individuals 
restricted control over their records, in that they have the capacity to block 
records from specific clinicians or hospitals (Mainz et al., 2015). The National 
Agency for Health IT is the organisation that supports EHR system 
implementation in Denmark. Health records are created automatically, and a 
unique personal identifier exists for every Danish citizen. A national IT portal is 
used by both citizens and health care professionals (Fragidis & Chatzoglou, 2017; 
Kierkegaard, 2013). 
One of the best examples of a country that has significantly altered its EHR 
system after its initial implementation is the United Kingdom. The National 
Health Service is tasked with the development of EHRs (Riordan et al., 2015). The 
first implementation was abandoned after eight years of significant 
governmental efforts in 2011 due to problems with poor consumer requirements 
analysis, the failure to address patient confidentiality, and enormous cost 
overruns. However, the National Health Service introduced major innovations 
and reforms in United Kingdom aiming to have all hospitals to move to digital 






registered patient in the United Kingdom is considered a unique personal 
identifier (Fragidis & Chatzoglou, 2017; New et al., 2018). 
2.3.3 Potential Benefits of EHRs 
The section discusses the potential benefits of EHRs, which mainly include 
increased quality of care, reduction in costs and improved ability to conduct 
health research. 
2.3.3.1 EHRs and Quality of Care 
EHRs have the potential to empower patients in a number of ways because they 
allow centralised management of patient records and allow for quick access to 
patient information from anywhere at any time (Evans, 2016; Pagliari et al., 2007; 
Sahney & Sharma, 2018). This exchange of accurate, up-to-date information 
through EHRs can lead to a higher quality of care and can help patients better 
manage their conditions and participate actively in their health care (Evans, 2016; 
Menachemi & Brooks, 2006). Health issues can be resolved with fewer in-office 
interactions since many visits can be replaced with telephone conversations or 
secure e-mail messaging, saving the patient travel time (Kapoor, 2014). EHRs can 
further improve patient safety through a reduction in medication errors and help 
identify the root causes of adverse events in patient health care (Alotaibi & 






2.3.3.2 EHRs and Cost Benefits 
The potential financial benefits of EHRs are mainly associated with decreased 
billing errors, reduced duplication of tests, decreased transcription costs, and 
reduced staff resources and cost devoted to manual file management (Choi et al., 
2013; Menachemi & Collum, 2011; Miller et al., 2005; Thakkar & Davis, 2006). 
Decreases in billing errors through the use of EHRs can potentially increase cash 
flow and enhance revenue (Choi et al., 2013; Menachemi & Brooks, 2006; Miller 
et al., 2005). EHRs can further improve charge capture3 by ensuring charges for 
medications, medical supplies, and clinical services are recorded in a timely and 
accurate manner (Schmitt & Wofford, 2002).  
The use of EHRs can also reduce the duplication of diagnostic tests and 
associated procedures (Agrawal, 2002; Menachemi & Collum, 2011). It further 
helps reduce medical transcription costs by utilising clinical note templates, 
structured flow sheets and other tools (Agrawal, 2002; Miller et al., 2005). Further, 
EHR can trigger reminders to patients about routine health appointments, and 
can therefore increase patient visits, which also results in enhanced revenue 
(Erstad, 2003; Menachemi & Collum, 2011). 
Another potential cost benefit of EHRs relates to reduction in manual file 
management, which reduces the effort and cost typically spent in creating, filing, 
                                                   
3 Charge capture is a process used by health care providers and doctors whereby they record information 






searching, and transporting patient charts.  The cost of maintaining medical 
charts which includes paper, printing costs and clerical supplies is also reduced 
with EHRs (Agrawal, 2002; Kapoor, 2014; Menachemi & Brooks, 2006). All of 
these aspects have the potential to generate significant cost savings, leading to 
greater productivity. 
2.3.3.3 EHRs and Research  
The improved ability to conduct health research is one of the less tangible benefits 
associated with EHRs. Public health researchers can use electronic clinical data 
to produce research that is potentially beneficial to society (Erickson et al., 2003; 
Menachemi & Collum, 2011).  
 As the use of EHRs becomes more widespread, the amount of clinical data 
collected will grow, and possibly allow evidence-based best practices to be more 
easily identified (Erickson et al., 2003; Menachemi & Collum, 2011).  Public health 
organisations and researchers making use of this evidence will be able to better 
monitor disease outbreaks and potential biological threats (Kukafka et al., 2007). 
De-identified EHR data can further be integrated into larger data repositories 
where research can be conducted to improve patient safety, medical knowledge, 






2.4 Consumer Adoption of EHRs 
Adoption is a prerequisite for realising the potential benefits of EHR systems 
(Assadi & Hassanein, 2017). The value and efficacy of EHRs is dependent upon 
consumers’ acceptance and ultimately continued use of them (Andrews et al., 
2014). Adoption of EHRs has been shown to be influenced by a number of 
consumer perception factors such as perceived usefulness, perceived ease of use, 
social influence, facilitating conditions, self-efficacy, security and privacy 
concerns (Andrews et al., 2014; Cocosila & Archer, 2014). However, further 
investigation and understanding of what consumers’ want and their 
characteristics are needed for the optimum engagement with and adoption of 
EHRs. A better understanding of consumer characteristics, attitudes, and beliefs 
should aid the development and implementation of effective and efficient 
strategies for adoption of EHRs (Kim et al., 2017). Therefore, it is important to 
understand the facilitating and inhibiting factors in consumer adoption of EHRs. 
Some of the previous studies on adoption of EHRs have applied models to 
investigate how consumer perceptions influence adoption. The models include 
the Theory of Planned Behaviour (TPB) (Ajzen, 1985), the Unified Theory of 
Acceptance and Use of Technology (UTAUT) (Venkatesh et al., 2003), the 
extended Unified Theory of Acceptance and Use of Technology (UTAUT2) 
(Venkatesh et al., 2012), the Technology Acceptance Model (TAM) (Davis, 1989), 






(HBM) (Becker et al., 1977) and the Social Cognitive Theory (SCT) (Bandura, 
2001). Many studies have also extended these models to incorporate additional 
factors that have identified as relevant to EHRs adoption. The range of factors 
proposed to influence EHR adoption identified includes perceived usefulness 
(Tavares & Oliveira, 2016), subjective norm (Jian et al., 2012), perceived ease of 
use (Hoogenbosch et al., 2018), perceptions of privacy and security (Cocosila & 
Archer, 2014), self-efficacy (Koivumäki et al., 2017), perceived health literacy 
(Noblin et al., 2012), attitude (Emani et al., 2016), facilitating conditions (Logue & 
Effken, 2013) and perceived behavioural control (Ma et al., 2015). 
Table 2-2 Models used in EHRs adoption studies 
Underlying Theoretical 
framework 
          Study R2  value 
TPB Andrews et al. (2014) 50% 
TPB Emani et al. (2016) 56.7% 
UTAUT Tavares and Oliveira (2016) 49.7% 
UTAUT2 Tavares and Oliveira (2017) 53% 
UTAUT2 Tavares et al. (2018) 52% 
UTAUT2, HBM, DOI             Tavares and Oliveira (2018) 76% 
TAM Assadi and Hassanein (2017) 65% 
TAM Whetstone and Goldsmith (2009) 38% 
 DOI   Emani et al. (2012) 51% 






Many of the studies using these theoretical frameworks to model adoption of 
EHRs have reported moderate to substantial ability to account for the variance in 
intention to use EHRs (i.e. predictive accuracy R2). These values range from 38% 
to 76%. Table 2-2 lists some  examples of these studies, with the theoretical 
framework and ability to explain variance in behavioural intention to adopt 
EHRs. 
2.4.1 Factors Influencing Consumer EHR Adoption  
This section discusses the factors that could potentially influence consumer 
adoption of EHRs. The factors have been classified into six main categories: 
technological, environmental, health-related, risk, psychological and individual 
factors. Appendix A provides a summary table of key details and findings of 
previous EHR consumer studies. 
2.4.1.1 Technological Factors 
Technological factors, in context of EHR systems, refers to factors that relate to 
use of EHR technology that have been suggested as influencing adoption, such 
as perceived ease of use, perceived usefulness, and level of technological 
knowledge. 
Perceived ease of use refer to the degree to which consumers believe that using 
EHRs would be free of effort. It has been found to be an important predictor of 






and found consumer use of personal health records to be influenced by ease of 
use. In a study by Hoogenbosch et al. (2018) with a sample of 439 patients, 
perceived ease of use was also found to be a significant predictor of EHR portal 
use. Similarly, the findings of studies by Hsieh et al. (2016)  provide empirical 
support for the importance of ease of use in consumer EHR adoption and suggest 
it is very important when designing an EHR portal to make it easy and simple to 
use. 
Perceived usefulness refers to the extent to which consumers believe that the use 
of EHRs will provide benefits in performing health-related tasks, and has been 
considered to be a strong motivator of EHR use. Tavares and Oliveira (2016) 
adapted UTAUT (Venkatesh et al., 2003) to the EHR consumer context and 
reported perceived usefulness as a significant driver of intention to use EHRs. 
Similarly, a cross-sectional survey targeted at the general public in Canada with 
a sample of 159 individuals, found that perceived usefulness positively 
influences behavioural intention to adopt EHR systems (Assadi & Hassanein, 
2017). These results are consistent with the findings of  Jian et al. (2012),  Hsieh et 
al. (2016), Cocosila and Archer (2014) and Finney et al. (2014) which found 
perceived usefulness as a key antecedent of the intention to use EHRs.  
Level of technological knowledge is also reported to influence consumer EHR 
adoption. Turvey et al. (2014) found that one of the factors contributing to low 






Abramson et al. (2014) support this with the finding that EHR use is positively 
associated with Internet experience or use. 
2.4.1.2 Environmental Factors 
Environmental factors comprise external variables that affect EHRs adoption, 
such as subjective norm and facilitating conditions. In the context of EHR 
systems, subjective norm refers to the degree to which consumers perceive that 
others who are important to them, such as family, friends and health 
professionals’ believe they should use EHRs (Noblin et al., 2012). Many studies 
report subjective norm as a significant factor in consumer EHR adoption, for 
example, Hsieh et al. (2016) and Jian et al. (2012).  
Further, Patel et al. (2011) report on the influence of health care providers on 
EHRs adoption, indicating provider–patient relationships may be a critical 
element in consumer adoption of EHRs. However, a study by Hoogenbosch et al. 
(2018) found that health care professionals and other important people (family 
and friends) did not appear to play a very influential role in consumer EHR 
adoption in their study. This was explained by the authors in terms of the study 
setting where EHRs were not fully embedded in daily practice. 
Facilitating conditions refers to the availability of resources and support available 
to individuals in using the system. Zhang et al. (2015) suggested that lack of 






be also more likely if consumers are offered training as well as assistance with 
interpretation of medical information (Casey, 2016). Latulipe et al. (2015) and 
Gordon and Hornbrook (2016) found patients, particularly older ones, want 
training and ongoing support to use EHRs. However,  neither Tavares et al. 
(2018) nor Koivumäki et al. (2017) found that facilitating conditions was related 
to consumer adoption of EHRs. This was explained by Tavares et al. (2018) in 
terms of the participants in their study being from educational institutions and 
hence having good access to computers and the internet, thus having the 
resources or knowledge to use EHRs was not an issue. Similarly Koivumäki et al. 
(2017) explained the lack of role of facilitating conditions in terms of their sample, 
which constituted mostly younger people. 
2.4.1.3 Health-Related Factors 
Health-related factors are factors relating to consumers and their health such as 
health literacy and health status. Health literacy can be defined as the degree to 
which individuals can obtain, process, and understand basic health information 
and services needed to make appropriate health decisions (Ratzan et al., 2000). 
The majority of studies report that individuals with higher levels of health 
literacy are more likely to adopt EHRs than those with low levels of health 
literacy (e.g. Logue, 2013; Mackert et al., 2016; Noblin et al., 2012). Dalrymple et 
al. (2016) found low health literacy was a serious problem and a potential barrier 






need for strategies to enhance the usability of EHR systems, especially for people 
with low health literacy. Similarly, Patel et al. (2012) and Tieu et al. (2017) indicate 
patients with limited health literacy may not be able to understand the 
information available on EHRs and suggest that the digital divide associated 
with the gap in health literacy must be improved. 
Health status measures an individual's relative level of wellness and illness, 
taking into account the presence of physiological symptoms, and functional 
impairments (American Thoracic Society, 2007). Studies indicate individuals 
with chronic conditions report more interest in adopting EHRs (e.g. Son & Nahm, 
2019; Yamin et al., 2011). In the cross-sectional survey by Yamin et al. (2011), 
patients with chronic diseases were about 25% more likely to adopt EHRs than 
were those without diseases. Similarly, Hoogenbosch et al. (2018) report chronic 
illness as a significant predictor of portal use. Gaylin et al. (2011) and Crouch et 
al. (2015) qualify this by noting that patients with chronic illness or disabilities 
are more likely to use e-Health technologies like EHRs if they have the resources 
and support available.  
2.4.1.4 Risk Factors 
Risk factors are those that increase the likelihood of uncertainty among 
consumers and include security and privacy concerns. Lehnbom et al. (2014) 
found that 46% of the respondents in their study believed the risk of privacy 






(2013) found the main online security risks that potential consumers perceive 
include attacks by hackers, insufficient security, privacy breaches, exposure of 
private data, and other potentially fraudulent misuses of the information. 
Nguyen et al. (2014) found that participants were also concerned about their EHR 
data being sold to commercial companies, and Fylan et al. (2018) reported that 
people have concerns over potential employers and insurers asking to see their 
record. Further, Hamamura et al. (2017) found that data safety and 
confidentiality of sensitive mental health records are considered to be a major 
concern. 
The majority of studies have found consumer perceptions of security and privacy 
to be barriers to EHR adoption. For example, Cocosila and Archer (2012)  
conducted a cross-sectional survey of 383 adults and reported security and 
privacy as important factors in the adoption of EHRs. This is in line with the 
findings of Nahm et al. (2018).  A study by Ancker et al. (2015) reports that 
consumers who were more concerned with privacy and security risks of EHRs 
were less likely to perceive EHRs as likely to benefit the quality of care. Emani et 
al. (2012) add to this by indicating that positive perceptions of the privacy and 
security of information in EHRs positively influence the uptake of the EHRs by 
consumers.  
However, Patel et al. (2012) did not find an association between privacy and 






even though negative perceptions present barriers for potential patient 
acceptance, benefits such as usefulness, ease of use may counterbalance these 
concerns. 
2.4.1.5 Psychological Factors 
Psychological factors comprise various factors that drive an individual’s actions 
to adopt an EHR system. They include factors such as attitude, lack of trust, 
computer anxiety, self-efficacy, self-health management perceptions, perceived 
behavioural control and reluctance to adopt new technology. 
According to Kim et al. (2017), attitudes about technology’s role in health care is 
one of the important attributes in an individual’s adoption of health technology, 
and Latulipe et al. (2015) found that negative attitude was one of the dominant 
factors deterring the adoption rates of EHRs. This is in line with the findings 
of  Andrews et al. (2014) and Emani et al. (2016) that positive attitudes toward 
EHRs influence consumer intentions to have EHRs. 
 According to Cocosila and Archer (2012), trust in the system is another factor 
influencing EHR adoption. Their study found trust in the providers of EHR 
services will play a positive role in EHR acceptance. In an interview study 
by  Latulipe et al. (2015), lack of trust appeared to be an important barrier that 






Consumers’ interest in managing their own health is another factor that has been 
found to influence their adoption decision. Andrews et al. (2014) studied the 
perceptions of EHRs among adults and found that 33% had limited interest in 
managing their own health. Consistent with this, Kerai et al. (2014) studied 
elderly Australians regarding adoption of EHRs and found 84% preferred their 
records to be managed by their general practice. Hanna et al. (2017) also found 
that the majority of the population believe that their health care providers should 
maintain EHRs. Agarwal (2013) found that patients who were confident in 
managing their health were more likely to be using EHRs.   
Self-efficacy refers to consumers’ beliefs in their innate ability to use EHRs. 
Torrens and Walker (2017) report self-efficacy has an impact on behavioural 
intention of using an EHR system. Similarly, Koivumäki et al. (2017), Andrews et 
al. (2014) and Hsieh et al. (2016) report that self-efficacy will positively influence 
behavioural intention. Luque et al. (2013) state there is a need to resolve the 
barriers of self-efficacy to EHR adoption.  In contrast, studies by Jian et al. (2012) 
and Cocosila and Archer (2012)  did not find that self-efficacy influenced EHRs 
adoption. Jian et al. (2012) speculates that people with better computer self-
efficacy might be more concerned about privacy towards adopting EHRs and this 
could negate the positive impact of self-efficacy on adoption. 
Computer anxiety can be defined as fear when using a computer or when 






computer anxiety in adoption of EHRs has been examined by Cocosila and 
Archer (2014) and Cocosila and Archer (2018) who found that computer anxiety 
hinders adoption of EHRs. 
Perceived behavioural control in the context of EHRs refers to a consumer’s 
perception of the degree to which they are capable of, or have control over, using 
EHRs. It has only been examined in a few studies. For example, Emani et al. 
(2016) using the TPB (Taylor & Todd, 1995), examined the influence of perceived 
behavioural control on intention to use EHRs by consumers, and found a positive 
relationship. However a study by Andrews et al. (2014) did not find that 
perceived behavioural control  influences the intention of consumers. 
Another factor found to influence consumer adoption is reluctance to adopt new 
technology. According to Dinev et al. (2016), forcing technology onto individuals 
can result in consumers being reluctant to take advantage of the potential benefits 
of EHRs. The challenge of transitioning to a new system, which can be associated 
with technological discomfort or fear of change, can contribute to the rejection of 
the EHR system  (e.g. Alvand, 2015; Gesulga et al., 2017). 
2.4.1.6 Individual Factors 
Individual factors include attributes of the individual such as age, gender, 
education level, ethnicity and income level. Age has been examined in various 






and Walker (2017) found adolescents to be least likely to register for EHRs when 
compared with any other age groups. This was explained in terms of this 
demographic age group being more prone to risk-taking behaviours, suggesting 
less engagement in personal health management. However, Hoogenbosch et al. 
(2018),  Noblin et al. (2012) and  Gordon and Hornbrook (2016) report that 
younger patients are more willing to adopt EHRs than those who are older. Taha 
(2013) and Logue and Effken (2013)  support this with their findings that less 
educated elderly consumers performed less well in using EHR systems due to 
lower cognitive abilities, limited internet experience, and lower confidence in 
their ability to use EHRs. However, Cochran et al. (2015) found that older 
individuals, who are usually likely to have more health problems, ascribe greater 
value to the benefits of EHR portals.  
Torrens and Walker (2017) examined the impact of gender in their study in 
Australia and found that male registrants were less likely to use EHRs than 
females. This was explained by the authors with respect to previous studies, such 
as Wakefield et al. (2012) and Sue et al. (2011), which reported that females were 
more likely to enrol for, and use, EHRs for personal health management when 
compared with men. Similarly, Hoogenbosch et al. (2018) conducted a  cross-
sectional study among 439 adult patients of a university hospital in the 






contrary, Arcury et al. (2017) found no significant differences in EHR portal 
utilisation by gender.  
Race or ethnicity is another factor that has been examined in studies. For 
example, Gordon and Hornbrook (2016), Luchenski et al. (2013) and Patel et al. 
(2011) found ethnicity to be a factor influencing EHR adoption. Gordon and 
Hornbrook (2016) in their study in Northern California, found non-Hispanic 
whites and Chinese seniors were significantly more likely registrants of EHRs 
than those of black, Latino, and Filipino origin. Similarly, the study by Patel et al. 
(2011) in New York found a higher proportion of white, non-Hispanics expressed 
support for EHRs compared to non-White or Hispanic individuals. Further, the 
study found Asian people indicated lower levels of support for EHRs. Another 
cross sectional survey conducted in London by Luchenski et al. (2013) found 
black British people more likely to report a lack of support for national EHRs.  
Level of education is another factor that has been found to influence consumer 
EHR adoption with the majority of studies reporting that acceptance increases 
with level of education. For example, in a cross-sectional survey of users and non-
users of EHRs in two medical centres in the United States, non-adopters were 
reported to be less educated (Emani et al., 2012). This agrees with the findings of 
Hoogenbosch et al. (2018) and Taha (2013) that patients who were more educated 






Income level has also been examined. Studies suggest a higher income level is 
associated with increased adoption rate of EHRs. For example, the study by 
Emani et al. (2012) reported non-adopters as having lower income. Similarly, 
Patel et al. (2011) found use of EHRs by low-income consumers is limited, and 
further, they suggest expanding internet access and improving computer literacy 
as critical to increase EHRs adoption and use among low-income health care 
consumers. 
 
2.5 Chapter Summary 
This chapter reviewed the literature relevant to the research question posed in 
the thesis. The history of EHRs was discussed and the potential benefits of EHRs 
were identified as enabling high quality of care, cost benefits, and research 
benefits. Potential factors influencing consumer EHR adoption were identified 
after a comprehensive review of the literature. They were categorised under 
individual, technological, environmental, health related, psychological and risk 
groups and the importance and influence of each factor was discussed. Some of 
the factors identified as being particularly important to consumer EHRs adoption 
were: perceived usefulness, subjective norm perceived ease of use, perceptions 







Chapter 3 follows on from this review of the literature and discusses the research 







Chapter 3 Research Model 
3.1 Introduction 
The previous chapter provided a review of the literature relating to consumers’ 
EHR adoption. This chapter begins by describing the research objective and 
research question for the study and this is then followed by a description of the 
development of the research model. The following section provides the 
justification for each of the hypotheses associated with the model and the chapter 
concludes with a brief summary of the chapter. 
3.2 Research Objective and Research Question 
The objective of this research is to identify the key factors influencing health care 
consumer adoption of EHRs. By providing improved understanding of how 
health care consumers perceive this technology and of how these perceptions 
influence their intention to use EHRs, the research should provide new 
knowledge that is available to health care educators, health care professionals 
and government policy makers as they develop strategies designed to inform 
potential consumers and educate people as to how to use EHR systems. To 
address the research objective, the following research question was proposed: 







A range of factors potentially affecting consumer adoption of EHRs were 
identified in Section 2.4.1. A model was then developed to represent the 
relationships between these potential factors and adoption of EHRs. The 
following sections describe the research model, key constructs of interest and the 
associated hypotheses. 
3.3 Research Model 
The DTPB by Taylor and Todd (1995)  served as the theoretical foundation for 
this research study. The TPB by Ajzen (1991) postulates that an individual’s 
behavioural intention is a function of attitude, subjective norm, and perceived 
behavioural control. Based on the TPB, Taylor and Todd (1995) developed the 
DTPB model, which explains user behaviour by further decomposing the three 
determinants (attitude, subjective norm, and perceived behavioural control) of 
intention.  
Previous research that has adopted the DTPB to predict individuals’ intention to 
adopt HIT has demonstrated that the DTPB performs better than the TPB (e.g. 
Hung et al., 2012; Ma et al., 2015). This can be explained in terms of the increased 
explanatory power and better, more precise, understanding of behavioural 
antecedents as a result of the decomposition which adds more value to the model 






For the research described in this thesis, DTPB was considered to be a suitable 
theoretical model to provide a basis for predicting the behavioural intention of 
health care consumers and is intended to provide a better understanding of 
factors influencing consumer adoption of EHRs. DTPB has a firm base in the 
literature and many research studies have applied DTPB in different domains, 
including business (Hou, 2013), finance (Lau et al., 2001), education (Alruwais et 
al., 2016), and health care (Hung et al., 2012; Ma et al., 2015). Figure 3-1 shows the 







































The model proposes that Intention to Use is influenced by four constructs, 
namely Attitude, Subjective Norm, Perceived Behavioural Control, and 
Perceived Health Literacy, where the first three are DTPB constructs (Taylor & 
Todd, 1995).  
The literature described in Section 2.4.1.3 provides empirical support indicating 
the significance of Perceived Health Literacy as a direct influencing factor on the 
intentions of people to adopt EHRs (Noblin et al., 2012; Vezyridis & Timmons, 
2015). Therefore, this relationship was also included in the model. 
In the proposed model, Attitude is considered to be influenced by three 
constructs, namely Perceived Usefulness, Perceived Ease of Use, and Security 
and Privacy Concerns, where Perceived Usefulness, and Perceived Ease of Use 
are DTPB constructs (Taylor & Todd, 1995). As described in Section 2.4.1.4, 
numerous studies on HIT as well as EHRs suggest that security and privacy 
concerns directly or indirectly influence EHRs adoption (Cocosila & Archer, 2014; 
Tieu et al., 2015). The literature also suggests that there is a relationship between 
privacy and security concerns and attitude (Fortes & Rita, 2016; Gurung & Raja, 
2016). Therefore, the relationship was included in the model. 
In the proposed model, Perceived Behavioural Control is considered to be 






which are DTPB constructs (Taylor & Todd, 1995). The following section defines 
each of these constructs as used in this research study. 
3.3.1 Construct Definitions 
Perceived usefulness refers to the “degree to which a person believes that using 
a particular system would enhance his or her job performance” (Davis, 1989, p. 
320). In the current research, Perceived Usefulness is defined as the extent to 
which a consumer believes that the use of EHRs will provide them with benefits 
in performing health related activities. 
Perceived ease of use refers to the “degree to which a person believes that using 
a system would be free of effort” (Davis, 1989, p. 320). In the context of this 
research study, Perceived Ease of Use is defined as the degree to which a 
consumer believes that using EHRs would be free of effort. 
Subjective norm refers to a “person’s perception that most people who are 
important to him think he should or should not perform the behaviour in 
question“ (Fishbein & Ajzen, 1975, p. 302). In the current research, Subjective 
Norm is defined as the degree to which a consumer perceives that others who 
are important to them believe they should use EHRs.  
Facilitating conditions refers to the “the degree to which an individual believes 
that an organizational and technical infrastructure exists to support use of the 






Conditions refer to a consumer’s perceptions of the resources and support 
available when using EHRs. 
Self-efficacy in the context of technology use refers to the “judgement of one’s 
ability to use technology to accomplish a particular job” (Venkatesh et al., 2003, 
p. 432). In the context of this research study, Self-Efficacy refers to a consumer’s 
belief in their innate ability to use EHRs. 
Perceived behavioural control has been defined as “people's perception of the 
ease or difficulty of performing the behaviour of interest” (Ajzen, 1991, p. 183). 
In the current research, Perceived Behavioural Control refers to a consumer’s 
perception of the degree to which they are capable of, or have control over, using 
EHRs. 
As discussed in Section 2.4.1.3, Perceived Health Literacy refers to the degree to 
which a consumer believes that they have the capacity to obtain, understand, use 
and communicate basic health information (Ratzan et al., 2000).  
As discussed in Section 2.4.1.4, Privacy and Security Concerns relates to 
consumer’s perceptions of the security risks of EHRs and their perception of 
whether the privacy of their EHR information is protected.  
Attitude is defined as a predisposition to evaluate a object with some degree of 






refers to a consumer’s disposition to respond favourably or unfavourably 
towards use of EHRs. 
Behavioural intention is defined as “an individual's subjective probability that he 
or she will perform a specified behaviour” (Fishbein & Ajzen, 1975, p. 288). In 
this study, Intention to Use refers to the perceived likelihood that a consumer 
will adopt EHRs. 
3.4 Research Hypotheses 
The section describes the hypotheses proposed for this research study and 
provides support for them from the literature.  
Table 3-1 Summary table of hypotheses 
  #  Hypothesis 
H1 Attitude will positively influence consumers’ Intention to Use EHRs. 
H2 Subjective Norm will positively influence consumers’ Intention to Use EHRs. 
H3 Perceived Behavioural Control will positively influence consumers’ Intention to Use 
EHRs. 
H4 Perceived Health Literacy will positively influence consumers’ Intention to Use 
EHRs. 
H5 Perceived Usefulness will positively influence consumers’ Attitude toward EHRs. 
H6 Perceived Ease of Use will  positively influence consumers’ Attitude toward EHRs. 
H7 Security and Privacy Concerns will negatively influence consumers’ Attitude toward 
EHRs. 
H8 Facilitating Conditions will positively influence consumers’ Perceived Behavioural 
Control of EHRs. 







The proposed model has nine associated hypotheses. A summary of the 
hypotheses is provided in  
Table 3-1 Summary table of hypotheses. The hypotheses relating to the 
immediate antecedents of Intention to Use (i.e. Attitude, Subjective Norm, 
Perceived Behavioural Control and Perceived Health Literacy) are discussed 
first, followed by those relating the decomposition of attitudinal and control 
beliefs. 
3.4.1 Antecedents of Intention to Use 
Attitude has shown to be an important predictor of the decision to adopt 
technology (Taylor & Todd, 1995). However, only a few studies have explored 
the relationship between attitude and intention to use from the EHR consumer 
perspective. Emani et al. (2016) and Andrews, Gajanayake, and Sahama (2014) 
are among the few who have examined this relationship. In the study by Emani 
et al. (2016), attitude was found to be one of the strongest predictors of intention 
to use EHRs. Similarly, Andrews, Gajanayake, and Sahama (2014) found a 
positive relationship between attitude and intention to use EHRs. These findings 
suggest that if consumers hold more positive attitudes toward EHRs, then there 
will be greater likelihood of them adopting them. Thus, it is hypothesised that: 






The influence of subjective norm is considered to be another major factor that 
influences adoption intentions (Taylor & Todd, 1995). There have been some 
empirical studies in the context of health care consumer EHRs that tested the 
influence of subjective norm on intention to use. For example, the study by Jian 
et al. (2012) found that one of the key factors affecting patients’ adoption of EHRs 
was subjective norm.  Similarly, Hsieh et al. (2016) reported subjective norm as a 
driver of behavioural intention to use EHRs. Consistent with the existing 
literature, this study proposes that consumers’ beliefs as to whether other people 
who are important to them want them to adopt EHRs will influence their 
adoption decision. Therefore, the following hypothesis is proposed:                                                                                                                                       
H2: Subjective Norm will positively influence consumers’ Intention to Use 
EHRs. 
Perceived behavioural control is another factor that could predict an individual’s 
intention to use a system (Taylor & Todd, 1995). Holden and Karsh (2010) in a 
review study of TAM model studies found that the relationship between 
perceived behavioural control and intentions has been significant in most studies 
they have reviewed. The studies by Ma et al. (2015) and Hung et al. (2012) confirm 
this relationship in a health care context. Emani et al. (2016) examined this 
relationship in the EHR context and found a significant relationship between 
perceived behavioural control and intention to use EHRs. However, very few 






control and intention to use from the perspective of health care consumers use of 
EHRs and therefore it is very important to further examine this relationship. 
Consistent with previous studies, this study proposes that when consumers 
perceive a greater level of control, then there is a greater likelihood that they will 
adopt EHRs. Therefore, the following hypothesis is proposed: 
H3: Perceived Behavioural Control will positively influence consumers’ 
Intention to Use EHRs. 
Finally, health literacy, which is the capacity to obtain, understand, use and 
communicate basic health information, is an important factor in adopting e-
health technologies (Tieu et al., 2015). Some previous studies have explored how 
health literacy is related to consumers’ EHRs adoption, but there is a further need 
to understand this factor. According to Mackert et al. (2016), patients with low 
health literacy are less likely to adopt HIT systems.  Further, Noblin et al. (2012) 
found that patients those who have high levels of health literacy are more willing 
to adopt EHRs than those with low levels of health literacy. Similarly Tieu et al. 
(2015) and Hoogenbosch et al. (2018) found health literacy to be a predictor in 
EHRs adoption. Consistent with the previous literature, it is therefore proposed 
that: 
H4: Perceived Health Literacy will positively influence consumers’ Intention 






3.4.2 Decomposition of Attitudinal Beliefs 
In this study, attitudinal beliefs are considered to be influenced by three 
constructs: Perceived Usefulness, Perceived Ease of Use, and Security and 
Privacy Concerns. 
Perceived usefulness has been found to be an important predictor of attitude 
towards technology in many information technology acceptance studies 
(Juniwati, 2014; Taylor & Todd, 1995). Many previous studies have also found 
perceived usefulness to directly or indirectly influence intention to use EHRs by 
health care consumers. For example, Jian et al. (2012) and Hsieh et al. (2016) 
found perceived usefulness to be the one of the key factors influencing consumer 
adoption of EHRs. Similarly in  studies using UTAUT (Venkatesh et al., 2003), 
Tavares and Oliveira (2016) and  Hoogenbosch et al. (2018) found that perceived 
usefulness influences health care consumers' intention to use EHRs. Andrews et 
al. (2014) and Azad Khaneghah et al. (2016)  found perceived usefulness has a 
positive influence on consumers’ attitude towards adoption of EHRs. Consistent 
with DTPB (Taylor & Todd, 1995) and previous literature, this study proposes 
that consumers will hold more positive attitudes about EHRs if they perceive that 
they will provide clear benefits to them. This reasoning leads to the formulation 
of the following hypothesis: 







Perceived ease of use is another important predictor of attitude towards 
technology (Taylor & Todd, 1995). Many previous studies have tested the effect 
of perceived ease of use either directly and indirectly, on behavioural intention 
to adopt EHRs. For example, the studies by Hsieh et al. (2016), Hoogenbosch et 
al. (2018) and Tavares et al. (2018) all found perceived ease of use to be a predictor 
associated with health care consumers’ intention to use EHRs. However, there is 
less understanding of how perceived ease of use influences attitude. In a study 
by Hung et al. (2012), a significant relationship between perceived ease of use 
and attitude was found in health care context with physicians as subjects. Further 
research is required to better understand this relationship in the context of EHR 
consumers. Consistent with the DTPB (Taylor & Todd, 1995) and previous 
literature, it is therefore proposed that: 
H6: Perceived Ease of Use will positively influence consumers’ Attitude 
toward EHRs. 
Finally, privacy and security concerns have been consistently found to be an 
important factor in consumer adoption of EHRs (Daglish, 2013; Emani et al., 2012; 
Nahm et al., 2018). Many studies have explored the relationship between privacy 
and security concerns and health care consumers’ intention to use EHRs. For 
example, Whetstone and Goldsmith (2009) and Cocosila and Archer (2014) report 
that consumer perceptions of security and privacy will influence their intention 






(2015), security and privacy concerns were found to be barriers to consumer 
adoption of EHRs. 
Fortes and Rita (2016) and Gurung and Raja (2016) found a significant positive 
relationship between privacy and security concerns and attitude in a non-health 
care context, however, additional research is needed to further explore this 
relationship in the context of health care consumers. This study proposes that 
consumers who are more concerned with the privacy and security risks of EHRs 
will be less likely to have a positive attitude toward adoption of EHRs. That is, 
that the influence of Security and Privacy concerns on intention to adopt EHRs is 
mediated via Attitude to EHRs. Therefore, the following hypothesis is proposed: 
H7: Security and Privacy Concerns will negatively influence consumers’ 
Attitude toward EHRs. 
3.4.3 Decomposition of Control Beliefs 
In this study, control beliefs are considered to be influenced by two constructs: 
Facilitating Conditions and Self-Efficacy. 
Facilitating conditions has been shown to influence user acceptance of 
technology (Taylor & Todd, 1995). In a study by Logue and Effken (2013), 
facilitating conditions was found to influence health care consumer intention to 
use EHRs. Not many studies have explored the relationship between facilitating 






Zolait (2014) in a non-health care context found that it can affect individuals’ 
perceived behavioural control. Therefore, the following hypothesis is proposed: 
H8: Facilitating Conditions will positively influence consumers’ Perceived 
Behavioural Control of EHRs. 
Self-Efficacy has shown to be another factor that influences user acceptance of 
technology (Taylor & Todd, 1995). Some studies have explored the relationship 
between self-efficacy and health care consumers’ intentions to use EHRs. For 
example, Koivumäki et al. (2017) and Hsieh et al. (2016) studied this relationship 
and found that self-efficacy has a significant influence on consumer intention to 
use EHRs. In the health care context, a study by Hung et al. (2012) confirmed that 
self-efficacy affects an individual’s perceived behavioural control. It is therefore 
hypothesized that: 
H9: Self-Efficacy will positively influence consumers’ Perceived Behavioural 
Control of EHRs. 
3.5 Chapter Summary 
This chapter provided a description of the development of the research model 
used in the study. DTPB (Taylor & Todd, 1995) served as the theoretical 
framework for developing the research model. The beginning of the chapter 
described each of the constructs in the research model. In addition to the DTPB 






Concerns, and Perceived Health Literacy, were included in the model. Nine 
research propositions were developed based on the DTPB (Taylor & Todd, 1995) 
and previous literature (e.g. Andrews et al., 2014; Emani et al., 2016; 
Hoogenbosch et al., 2018; Hung et al., 2012; Jian et al., 2012; Koivumäki et al., 
2017; Tavares et al., 2018). 
The hypotheses relating to the immediate antecedents of Intention to Use (i.e. 
Attitude, Subjective Norm, Perceived Behavioural Control and Perceived Health 
Literacy) with their justifications were discussed first, followed by those relating 
the decomposition of attitudinal and control beliefs. The next chapter presents a 
detailed description of the development of the research instrument, and the 







Chapter 4 Research Methodology 
4.1 Introduction 
This chapter discusses the research methodology used to achieve the objective of 
study. A discussion of the overall research design for the study is provided first. 
The sample for the study is then described, and this is followed by a discussion 
of the steps involved in questionnaire development, pre-testing and pilot testing. 
The data collection procedures used in the study are then detailed. This is 
followed by a description of the data analysis techniques used in the study and 
the chapter concludes with a brief summary. 
4.2 Research Design 
A research design can be defined as a masterplan describing the methods and 
procedures for collecting and analysing the needed information (Zikmund, 2000). 
Qualitative and quantitative approaches are two major approaches applied in 
academic research. Selecting the right methodology depends upon the research 
context, purpose and nature of the study (Bryman & Burgess, 1999). The objective 
of this research is to identify the factors influencing health care consumers’ 
adoption of EHRs. Burns and Grove (2005) suggest quantitative methods are 
appropriate for describing variables and testing the relationships between them. 






As a significant proportion of the target population (see Section 4.3) currently use 
electronic technologies (Australian Bureau of Statistics, 2017), an online-based 
data collection approach provides a relatively cost-effective survey alternative to 
collect large amounts of data in a short time frame. Therefore, the study uses a 
cross-sectional online questionnaire to collect data. The research design 
permitted an evaluation of the relationship between health care consumer 
adoption factors and consumers’ intention to use EHRs. 
4.3 Participants 
The target population for this research study is Australian residents aged 18 years 
and above (i.e. adult consumers) who may be required to make decisions about 
adoption of EHRs. A balanced mix of gender, age range and geographic spread 
was sought. Recruitment was undertaken through a third party recruitment 
company, ‘The Digital Edge’1, which has an ISO accredited active research panel 
of 100,000 Australians and invited a nationally representative group of potential 
participants to participate. This method of recruitment through recruitment 
companies has been successfully used in other studies in the area of research (e.g. 
Andrews et al., 2014; Cocosila & Archer, 2012; Lehnbom et al., 2014; Mackert et 
al., 2016). 







According to Hair et al. (2016), the sample size for PLS-SEM model testing should 
be equal to ten times the largest number of structural paths directed at a 
particular construct in the structural model or ten times the largest number of 
formative indicators used to measure one construct. As this research involves a 
complex formative construct (i.e. Security and Privacy Concerns), the sample size 
needed to be ten times the number of this construct’s indicators, that is, 13 
indicators. Therefore, testing of the model required a minimum of 130 
participants. To account for possible invalid cases and non-responses, a sample 
of at least 200 was sought. A sample of this size helps in establishing the statistical 
validity of the results. 
4.4 Ethics Approval 
Approval to conduct this research was sought from the Murdoch University 
Human Research Ethics Committee. Ethics approval was granted in accordance 
with the National Statement on Ethical Conduct in Human Research (National 
Health and Medical Research Council, 2007). The research was conducted under 
the approval number 2018/209. The approval letter is provided in Appendix B. 
 
4.5 Development of the Questionnaire 
This section deals with the various steps involved in development of the 






measured. This is followed by an explanation of the pretesting and pilot testing 
of the questionnaire. 
4.5.1 Questionnaire Design 
The questionnaire was developed to collect data to test the proposed model of 
consumer adoption of EHRs. The questionnaire is comprised of three sections 
with 48 items. The first section consists of general information describing the 
research. The following section measures the constructs Perceived Usefulness, 
Perceived Ease of Use, Perceived Health Literacy, Subjective Norm, Perceived 
Behavioural Control, Self-efficacy, Facilitating Conditions, Security and Privacy 
Concerns, Attitude and Intention to Use utilising five-point Likert scales with 
responses ranging from “Strongly Disagree” to “Strongly Agree”. The final 
section gathers background information about the respondents through standard 
categorical-type questions. Further, there is an open-ended question and extra 
space for participant to leave comments if they wish. 
All the constructs except Security and Privacy Concerns were first order 
reflective constructs. Security and Privacy Concerns by nature is a formative 
construct. The items to measure the majority of the constructs were adapted from 
previous research in information systems, consumer behaviour and health care. 
Item measures were slightly modified for the particular research context where 
appropriate. A copy of the questionnaire can be found in Appendix C. The 






4.5.1.1 Perceived Usefulness  
Perceived Usefulness of EHRs was measured with four items. The first item was 
developed specifically for this study. The second and third items were  adapted 
from an instrument from Noblin (2010) and slight modifications were made. The 
last item was adapted from Davis (1989) and re-worded to suit the context of the 
study. Table 4-1 presents the items used to measure the construct.  
Table 4-1 Measurement items for Perceived Usefulness 
Item Item description Source 
PU_1 I think using electronic health records would 
give me a clear understanding of my health 
status 
Self-developed 
PU_2 I think electronic health records would help me 
to communicate with my doctor(s) 
Noblin (2010) 
PU_3 I think using electronic health records will keep 
my medical information documented 
Noblin (2010) 
PU_4 I think using electronic health records will 
enhance my effectiveness in managing my 
health information 
Davis (1989) 
4.5.1.2 Perceived Ease of Use  
Three items were used to measure consumers’ Perceived Ease of Use of EHRs 
(see Table 4-2). The first two items were adapted from the wider technology 
acceptance literature (Davis, 1989) and were re-worded slightly to suit the 







Table 4-2 Measurement items for Perceived Ease of Use 
Item Item description Source 
PEOU_1 I believe learning to use electronic health records 
would be easy for me 
Davis (1989) 
PEOU_2 I feel that I would find electronic health records easy 
to use 
Davis (1989) 
PEOU_3 I believe instructions for using electronic health 
records would be easy to follow 
Taylor and Todd 
(1995) 
4.5.1.3 Perceived Health Literacy 
Perceived Health Literacy of participants was measured with three items 
adopted from the instrument developed by Noblin et al. (2012). Table 4-3 
presents the items used to measure the construct. 
Table 4-3 Measurement items for Perceived Health Literacy 
Item Item description Source 
PHL_1 I know how to find helpful health resources (e.g. 
health articles, websites or applications) on the 
Internet 
Noblin et al. (2012) 
 
PHL_2 I have the skills I need to evaluate the health 
resources that I find on the Internet 
Noblin et al. (2012) 
 
PHL_3 I feel confident in using information from the Internet 
to make health decisions 
Noblin et al. (2012) 
 
4.5.1.4 Subjective Norm  
The three items used to measure Subjective Norm are presented in Table 4-4. The 
first and third items were adopted from the wider technology acceptance 






developed by Nor et al. (2008). Slight modifications to the wording were made to 
suit the particular context. 
Table 4-4 Measurement items for Subjective Norm 
Item Item description Source 
SN_1 People who are important to me think that I should 
use electronic health records 
Taylor and Todd 
(1995) 
SN_2 People close to me suggest I should use electronic 
health records 
Nor et al. (2008) 
SN_3 People who influence my behaviour recommend I 
should use electronic health records 
Taylor and Todd 
(1995) 
4.5.1.5 Perceived Behavioural Control  
Perceived Behavioural Control was measured using three items. All three items 
were from Taylor and Todd (1995). Slight modifications were made to the 
wording to suit the particular context of the study. Table 4-5 presents the items 
used to measure the construct. 
Table 4-5 Measurement items for Perceived Behavioural Control 
Item Item description Source 
PBC_1 I would be able to use electronic health records Taylor and Todd (1995) 
PBC_2 I have the resources I need to use electronic 
health records 
Taylor and Todd (1995) 
PBC_3 I have the knowledge to use electronic health 
records 






4.5.1.6 Self-Efficacy  
The items used to measure Self-Efficacy are presented in Table 4-6. All three items 
were taken from the instrument developed by  Compeau and Higgins (1995) and 
slightly modified to suit the context of the study. 
Table 4-6 Measurement items for Self-Efficacy 
Item Item description Source 
SE_1 I could use electronic health records even if there 
is no one around to show me how 
Compeau and Higgins 
(1995) 
 
SE_2 I am confident I could use electronic health 
records if I have clear online instructions 
Compeau and Higgins 
(1995) 
 
SE_3 I could use electronic health records if I had a lot 
of time to learn the system 
Compeau and Higgins 
(1995) 
 
4.5.1.7 Facilitating Conditions  
Table 4-7  presents the items used to measure Facilitating Conditions. The first  
item was taken from Taylor and Todd (1995) and slightly modified to suit the 
context of the study. The last three items were adapted from the instrument 









Table 4-7 Measurement items for Facilitating Conditions 
Item Item description Source 
FC_1 I have access to the resources (e.g. computer, 
internet) required to use electronic health 
records 
Taylor and Todd (1995) 
FC_2 The necessary support and assistance to use 
electronic health records is available to me 
Thompson et al. (1991) 
FC_3 I could get help from others if I have difficulties 
using electronic health records 
Thompson et al. (1991) 
FC_4 Electronic health record systems would have 
online “help” functions to assist me to use them 
successfully 
Thompson et al. (1991) 
4.5.1.8 Security and Privacy Concerns 
Security and Privacy Concerns relating to consumer use of EHRs was measured 
using thirteen items. All the items of the construct are formative by nature. Four 
items were developed specifically for the study. Nine questionnaire items were 
adapted from previous instruments as listed in Table 4 8. Slight modifications 











Table 4-8 Measurement items for Security and Privacy Concerns 
Item Item description Source 
PSEC_1 I am worried about the confidentiality of my 
health information stored online 
Deng et al. (2018) 
PSEC_2 I am concerned about the security of electronic 
health record systems due to news about data 
breaches 
Perera et al. (2011) 
PSEC_3 I am afraid about the possible misuse of health 
information 
Assadi and Hassanein 
(2017) 
PSEC_4 I am concerned about the robustness of 
available data protection mechanisms 
Self-developed 
PSEC_5 I feel anxious about how my medical data will 
be shared for secondary purposes (e.g. public 
health, research etc.) 
Deng et al. (2018) 
PSEC_6 I am worried whether a malicious third party 
could hack the system 
Deng et al. (2018) 
PSEC_7 I am worried about the security of health 
information stored in government databases 
Self-developed  
PSEC_8 I feel anxious about how my health data will be 
shared with third party health applications 
Self-developed  
PSEC_9 I feel anxious about whether my health 
information can be accessed by different health 
care professionals (e.g. doctors, nurses, 
pharmacists etc.) 
Dinev et al. (2016) 
PSEC_10 I am concerned about whether various 
government departments could access my 
health information 
Perera et al. (2011) 
PSEC_11 I feel anxious about whether employers could 
access my medical records 
Self-developed  
PSEC_12 I feel anxious about storing information about 
sensitive medical conditions in electronic health 
records 
Assadi and Hassanein 
(2017) 
PSEC_13 I am concerned about whether third-party 
companies might be able to buy my health data 






4.5.1.9 Attitude towards EHRs  
Table 4-9  presents the items used to measure consumer Attitude towards EHRs. 
The first two items were taken from Taylor and Todd (1995)  and were re-worded 
slightly to suit the context of the study. The last item is from an instrument by 
Dinev et al. (2016) and was slightly modified to suit the context of the study. 
Table 4-9 Measurement items for Attitude  
Item Item description Source 
ATT_1 I believe using electronic health records is a 
wise idea 
Taylor and Todd (1995) 
ATT_2 I have a favourable opinion of electronic health 
records 
Taylor and Todd (1995) 
ATT_3 I believe using electronic health records is 
beneficial to me 
Dinev et al. (2016) 
4.5.1.10 Intention to use EHRs 
Intention to Use EHRs was measured using three items. The first item was from 
Khatimah and Halim (2016), the second one from the wider technology 
acceptance literature (Taylor & Todd, 1995) and the last item from Cheng et al. 
(2006). Minor modifications were made to the wording to suit the particular 









Table 4-10 Measurement items for Intention to Use EHRs 
Item Item description Source 
ITU_1 I expect to use electronic health records Khatimah and Halim 
(2016) 
ITU_2 I intend to use electronic health records Taylor and Todd (1995) 
ITU_3 I can see myself using electronic health records Cheng et al. (2006) 
4.5.1.11 Background Information 
The last section of the questionnaire collects background information about the 
respondents. The background information captured includes age, gender, 
education level, geographic location and employment status. Table 4-11 provides 
the questions and response categories that were used. 
Two questions were also included in this section to ask about participants’ use of 
EHRs. The first categorical question asks about whether respondents had used 
or tried to use EHRs. This question was followed by an open-ended question 
which asks participants to share their experiences with EHRs. There was also an 











Table 4-11 Demographic and background questions 
Item description Options 
Which age group do you belong to? 18-24 years old 
25-34 years old  
35-49 years old  
50-64 years old  
65 years and above 
What is your gender? Female 
Male 
X (Indeterminate/Intersex/Unspecified) 
What is the highest level of education 
you have completed? 
Less than high school 
Secondary (high) school 
Technical and further education (TAFE) 
University undergraduate 
University postgraduate 
Other (please specify) 
Which of the following best describes 









Have you used, or attempted to use, 
an electronic health records system 
(e.g. My Health Record)?2 
Yes 
No 
Prefer not to say 
If your answer was yes, please 
comment on the experience. For 
example, was it easy to use? 
- 
Please share any other comments you 
have 
- 
                                                   






4.5.2 Questionnaire Pre-testing and Pilot-testing 
A draft version of the questionnaire was created and reviewed by experts in 
questionnaire design and in the field of study. This stage revealed a few areas for 
further improvement. Several modifications were made to the questionnaire 
wording, length and sequencing. In order to pilot test the data collection 
procedure, an updated draft of the questionnaire was uploaded to Qualtrics 
survey software and then pilot tested by sending the anonymous survey link to 
four individuals from the target population. As a result of the pilot study, minor 
modifications were made to the questionnaire items. The data collection 
procedure did not require any modifications. The data records gathered in this 
stage were not used in the data analysis of the study. 
4.6 Data Collection Procedure 
The online survey was created and administered through the Qualtrics survey 
software suite. Potential participants received an email invitation from the third 
party recruitment company. The invitation contained general information about 
the study and the amount/type of reward participants would receive. These 
rewards were in the form of points which participants could accumulate and then 
convert into a gift card or donate to charity. For those who did not wish to take 
part in the survey, there was a ‘decline’ option embedded in the email. The 






survey. All interested panel members were passed automatically to the Qualtrics 
online questionnaire.  
An introductory screen was first provided to the respondents and it described 
the purpose, risks, and benefits of the study. An assurance of anonymity, and the 
researchers contact information was also provided (see Appendix C). 
Participants who indicated their informed consent by clicking the ‘Agree’ button 
proceeded to the questionnaire items. Information and instructions regarding 
each section were provided to help participants in completing the survey. Once 
participants reached the end of the survey, they clicked on a ‘Submit’ button and 
their responses were recorded. They were then returned to the third party firm’s 
website. The survey was intended to take no longer than 15 minutes for a 
participant to complete. 
 
4.7 Data Analysis  
This section describes the data analysis techniques used in the research. Figure 











Assessment of the measurement model 
Assessment of the 
reflective 
measurement model
( Internal consistency,  
Convergent validity,  
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Assessment of the structural model











To estimate the research model, the study used PLS-SEM. PLS-SEM is a 
multivariate data analysis method widely used in information systems research 
(Hair et al., 2017; Ringle et al., 2012). PLS-SEM using SmartPLS 3.0 was used to 
test the research model due to the suitability of this structural equation modelling 
technique for complex exploratory models (6+ constructs) and models with 
formative measured constructs (Hair et al., 2017) such as Privacy and Security 
Concerns.  
PLS-SEM testing of the model was carried out in two stages. The first stage is the 
evaluation of the measurement model (also called outer model) and the second 
stage is the evaluation of the structural model (also called inner model). The 
measurement model specifies the relationships between each latent variable and 
its measures, whereas the structural model specifies the relationships between 
the latent variables themselves (Henseler et al., 2016). 
The qualitative data collected in the study were then analysed using a thematic 
analysis method.  
4.7.1 Assessment of Measurement Model  
The evaluation of the measurement model involved a separate assessment of 






4.7.1.1 Assessment of the Reflective Measurement Model  
A reflective measurement model is a type of measurement model in which the 
direction of the arrow is from the construct to the indicator, indicating that all 
indicator items are caused by the same construct. In a reflective measurement 
model, high inter-correlation among items is assumed. In this study, all 
constructs except Security and Privacy Concerns were reflective by nature. 
Assessment of the reflective measurement model involved determining internal 
consistency reliability (Cronbach’s alpha and composite reliability), convergent 
validity (indicator reliability, average variance extracted (AVE)), and 
discriminant validity (cross-loadings, Fornell-Larcker criterion, heterotrait-
monotrait ratio of correlations (HTMT)) (Hair et al., 2016). 
Internal consistency can be defined as the extent to which all the items are 
measuring the same construct or concept and relates to the inter-relatedness of 
the items (Tavakol & Dennick, 2011). Two common measures were used to test 
internal consistency: Cronbach's alpha and composite reliability. Cronbach’s 
alpha provides a measure of the internal consistency expressed as a number 
between 0 and 1 (Cronbach, 1951). Reports suggest acceptable values of alpha 
range from 0.70 to 0.95 (Bland & Altman, 1997; Tavakol & Dennick, 2011). Similar 
to Cronbach's alpha, composite reliability values also lie in the range 0 to 1. 
Higher values indicate higher values of reliability with values above 0.70 






reliability lies between Cronbach’s alpha, which represents the lower bound, and 
composite reliability, which represents the upper bound. 
Convergent validity and discriminant validity were then assessed. Convergent 
validity can be defined as the extent to which a measurement item correlates with 
alternative measures of the same construct. To establish convergent validity, 
outer loadings of indicators and AVE values are examined (Hair et al., 2016).  
According to Hair et al. (2016), a minimum of half of the variance of the indicators 
should be captured by latent variables and hence each indicator’s outer loading 
value should be above 0.70 (Hulland, 1999) and the AVE value  of the construct  
( i.e. mean of the squared loadings of all the indicators) should be at least 0.50 to 
establish a sufficient degree of convergent validity (Bagozzi & Yi, 1988). 
Discriminant validity denotes the degree to which latent variables are uniquely 
distinct from one another. The first approach to measuring discriminant validity 
is by examining the outer loadings of indicators. An indicator’s outer loading has 
to be greater than any of its cross-loadings (Chin, 1998). The second approach is 
the Fornell and Larcker criterion. According to the Fornell and Larcker criterion, 
discriminant validity is established when the square root of each construct’s AVE 
value is greater than its correlations with any other constructs (Fornell & Larcker, 
1981). The third approach is through HTMT. According to Hair et al. (2016), the 






Henseler et al. (2015) indicate that a threshold value above 0.90 lacks discriminant 
validity. 
4.7.1.2 Assessment of the Formative Measurement Model  
Formative measurement models consist of formative measures where each 
measure captures a specific aspect of the construct’s domain. The direction of the 
arrow is from indicators to construct. In this study, Security and Privacy 
Concerns is the only formative construct. As formative constructs are composed 
of items or indicators which are not interchangeable, their indicators are not 
necessarily correlated. Therefore, some authors suggest that no consistency and 
reliability tests are required to be performed on formative constructs 
(Diamantopoulos & Siguaw, 2006; Straub et al., 2004). However, formative 
models can be assessed by examining collinearity between indicators and the 
significance and relevance of outer weights (Andreev et al., 2009). These two 
criterion were used in the study. 
The first criterion involves accessing multicollinearity which denotes high 
correlations between formative indicators. High levels of collinearity are not 
preferred among formative indicators. Collinearity can be measured by 
examining the variance inflation factor (VIF) inner values. Some authors suggest 
that a VIF of 10 and above indicates that there is a multicollinearity problem 
(Henseler et al., 2015; O’brien, 2007). However, Hair et al. (2016) suggest a cut off 






commonly followed. Muliticollinearity can be dealt by consideration of removing 
indicators, merging indicators into a single index or creating higher order 
constructs. 
The second criterion involves examining the significance and relevance of 
formative indicators. Each indicator’s outer weight and outer loading are 
examined and the bootstrapping procedure is used to assess their significance. 
This study used a two-tailed t-test with significance level of 5% as recommended 
by Hair et al. (2016).  To achieve a significance level of 0.05 in a two-tailed test, 
the absolute value of t-statistics should be greater than or equal to 1.96 (Hair et 
al., 2016). When an indicator’s outer weight1 is significant, then the indicator is 
retained. If the outer weight is not significant, but the corresponding outer 
loading2 is significant and high (>=0.50), then the indicator should generally be 
retained.  
4.7.2 Assessment of Structural Model 
Structural model assessment specifies the relationship between exogenous 
(independent) and endogenous (dependent) latent variables. The criteria used to 
access the structural model in this study were evaluating co-efficient of 
determination (R2), path coefficients, collinearity of the constructs, total effects, 
                                                   
1 Outer weights are the primary criterion to assess each indicator's relative importance in formative 
measurement models. 
2 Outer loading determines an item's absolute contribution to its assigned construct. Loadings are of 
primary interest in the evaluation of reflective measurement models but are also interpreted when 






effect size f2, predictive relevance Q2,  effect size q2 and standardized root mean 
square residual (SRMR) (Hair et al., 2016). 
4.7.2.1 Co-efficient of Determination (R2) 
The value of R2 is used to determine the amount of variance in an endogenous 
construct explained by all the exogenous variables that have paths to it. The value 
of R2 can range from 0 to 1. Higher values of R2 indicate higher predictive 
accuracy (Hair et al., 2016). According to Chin (1998), R2  of 0.75, 0.50 and 0.25 
values can be described as substantial, moderate, and weak, respectively. 
4.7.2.2 Path Coefficients 
The next step in assessing the structural model involved assessing the path 
coefficients which represent the hypothesized relationships. Values of path 
coefficients range between -1 and +1, where 1 represents the strongest positive 
effect of a predictor latent variable on the dependent latent variable. Very low 
values close to 0 represent weak relationships. The significance of path 
coefficients can be checked by performing the nonparametric bootstrapping 
technique (Chin, 1998). To achieve a significance level of 0.05, the absolute value 
of the t-statistic should be greater than or equal to 1.96 (Hair et al., 2016). 
4.7.2.3 Collinearity of the Constructs 
Collinearity of constructs was assessed by calculating VIF inner values. 






models, VIF values above 5 indicate collinearity problems among constructs 
(Hair et al., 2016). 
4.7.2.4 Total Effects 
Total effects denote the sum of direct effects (standardised path coefficients)  and 
indirect effects (effects of one latent variable on a certain endogenous latent 
variable mediated through one or more additional latent variables) (Garson, 
2016; Hair et al., 2016). Calculating total effects helps in evaluating one 
construct’s full effect on another. 
4.7.2.5 Effect Size f2 
Effect size f2 indicates the change in R2 value when an exogenous construct is 
omitted from the model. It evaluates whether omitted exogenous constructs have 
a substantive impact on endogenous constructs. Values of 0.02, 0.15 and 0.35 can 
be regarded as strong, moderate, and weak, respectively (Cohen, 1988; Hair et 
al., 2016; Henseler et al., 2016). 
4.7.2.6 Predictive Relevance Q2  
Predictive relevance Q2 represents the capability of the model to predict original 
observed values. A Q2 value is obtained by using the blindfolding procedure in 
PLS-SEM. Q2 values larger than zero for reflective endogenous constructs 






4.7.2.7 Effect Size q2 
Effect size q2 measures the predictive relevance of inner model paths to the 
endogenous variable. Values of 0.02, 0.15, and 0.35 indicate an exogenous 
construct has a small, medium or large effect respectively on an endogenous 
construct (Chin, 1998; Cohen, 1988). Negative or zero values indicate the 
particular exogenous construct is irrelevant to the prediction of a given 
endogenous construct (Chin, 1998; Hair et al., 2016). It is calculated by the 
following equation: 
q2 =  Q2 included – Q2 excluded 
                  1- Q2 included 
For example, to determine the q2 effect size of construct X1 on the endogenous 
construct Y1, one would compute the PLS-SEM results of the model with 
construct X1 (i.e. Q2 included) and, thereafter, without construct X1 (i.e. Q2 
exc1uded). 
4.7.2.8 SRMR 
SRMR is an index of an average of the standardized difference between the 
observed correlation matrix and the hypothesised matrix (Chen, 2007). Lower 
SRMR values represent a better fit. A model has a good fit if its SRMR is less than 






4.7.3 Thematic Data Analysis 
The participants responses to the open ended questions were analysed using a 
thematic analysis method, which is a qualitative data analysis approach 
described as “a method for identifying, analysing and reporting patterns 
(themes) within data” (Braun & Clarke, 2006, p. 79). As the qualitative analysis 
aims to supplement the quantitative research findings, each statement in the 
responses was initially allocated to a theme representing one of the research 
constructs of the model. Other statements which did not have any obvious 
relationships to any of the model’s constructs were allocated to an “other” 
category. Some secondary themes emerged following further analyses of each of 
the categories and where appropriate statements were allocated to these 
secondary themes. 
4.8 Chapter Summary 
This chapter described the specific procedures and techniques used to collect, 
and analyse information in the study. The study used a predominantly 
quantitative methodology administered via an online questionnaire to collect 
data. The target population for this study is Australian residents aged 18 years 
and above.  
The chapter gives a brief description of the pretesting and pilot testing of the 






All the questionnaire items were developed with reference to previous literature 
(e.g. Compeau & Higgins, 1995; Davis, 1989; Noblin, 2010; Taylor & Todd, 1995; 
Thompson et al., 1991). 
The chapter next explains how the participants were recruited and data collected 
through the third party recruitment company. A brief introduction to the data 
analysis techniques and methods used in the study was then provided in the final 
section. PLS-SEM using SmartPLS 3.0 was used to test the research model. 
The next chapter follows from this chapter by presenting the results of the data 








Chapter 5 Results 
5.1 Introduction 
This chapter reports the results of the research study. The objective of this 
research is to identify the key factors influencing health care consumer adoption 
of EHRs. An online survey was administered to collect data and it was primarily 
analysed using SmartPLS 3.0. 
The chapter begins with reporting background information about the 
participants. It then reports on the reflective measurement model assessment, 
evaluating the reliability and validity of the constructs. This is followed by an 
assessment of the formative part of the measurement model involving 
collinearity assessment and checking the significance and relevance of indicators. 
The next section evaluates the structural model by assessing R2 values, path 
coefficients and the outcomes of the hypothesis testing, collinearity of the 
constructs, total effects, f2 effect size, q2 effect size, predictive relevance Q2, and 
SRMR. Following this, the qualitative data is analysed using thematic analysis. 








5.2 Descriptive Statistics 
This section presents background information about the participants. A total of 
233 respondents completed the online questionnaire. The responses were 
screened, and those that took less than half of the median time to complete  
(speeding), and those where 90% of item responses were in the same response 
category (straightlining)  were removed (Leiner, 2013; Zhang & Conrad, 2014).  
After removing the 13 invalid cases, 220 cases were retained and were included 
in the data analysis. SPSS Statistics 24 was used to produce the descriptive 
statistics. 
5.2.1 Age of Respondents 
The age breakdown of the respondents is shown in   Table 5-1. The largest 
category of participants was those between 35 and 49 years old (27.3%). These 
figures are relatively consistent with the latest Australian census statistics 
(Australian Bureau of Statistics, 2016), where the age group 35-49 years was 
found to be the largest age group of the population groupings. The next largest 
age groupings in the current study were 50-64 years and 65 years and above, both 
of which formed 26.8% of the sample. The smallest group of respondents was the 








  Table 5-1 Respondents’ age distribution 
Age Range Frequency      Percent 
18-24 years old     22 10.0 
25-34 years old     20 9.1 
35-49 years old  60 27.3 
50-64 years old  59 26.8 
65 years and above  59 26.8 
Total 220 100.0 
5.2.2 Gender 
Table 5-2 shows the gender distribution of participants. Males constituted 52.3% 
of the total sample with 47.7% female respondents.  
Table 5-2 Respondents’  gender  
Gender Frequency Percent 
Female 105   47.7 
Male 115   52.3 
Total 220 100.0 
5.2.3 Education Level 
Table 5-3 summarises the education level of the respondents. The vast majority 
of the respondents had university level undergraduate or post graduate degrees 
(36.4%). This was followed by those having technical and further education 
(34.1%) qualifications. Only four respondents with less than high school 






Table 5-3 Respondents’ education levels 
Education level          Frequency Percent 
Less than high school 4 1.8 
Secondary (high) school 61 27.7 
Technical and further education (TAFE) 75 34.1 
University undergraduate 56 25.5 
University postgraduate 24  10.9 
Total 220   100.0 
5.2.4 Employment Status 
Table 5-4 shows the employment status of the respondents. Over half of the 
sample respondents (52.7%) were employed and 30.5% were retired. 
Unemployed respondents constituted 12.7% of the sample and students 
constituted only 4.1% of the sample.  
Table 5-4 Respondents grouped by employment status 
Employment status Frequency Percent 
Employed full-time 75 34.1 
Employed part-time 41 18.6 
Retired 67 30.5 
Student   9 4.1 
Unemployed 28 12.7 






5.2.5 Geographic Location 
The location distribution of the respondents is shown in Table 5-5. The majority 
of the respondents were from major cites (59.1%). This was followed by 
respondents from regional towns and cities (31.4%). Rural area respondents 
(9.5%) were the smallest group, which is relatively consistent with Australian 
census statistics which report that only 10.5% of the total population lives in rural 
areas (Australian Bureau of Statistics, 2016). 
Table 5-5 Respondents by location 
Living Area Frequency Percent 
Major city 130 59.1 
Regional town/city   69 31.4 
Rural area   21  9.5 
Total 220 100.0 
5.2.6 Use of EHRs 
Table 5-6 shows the grouping of respondents by their use of EHRs. Over three 
quarters of the total sample had not attempted to use EHRs (77.7%) and less than 









Table 5-6 Respondents grouped by their prior use of EHRs 
Use of EHRs Frequency Percent 
Yes   43 19.5 
No 171 77.7 
Prefer not to say     6 2.7 
Total 220 100.0 
 
5.2.7 Construct Summary Information 
Table 5-7 provides summary information about the constructs used in the 
research. Participant responses to the items used for measuring each construct 
were averaged. This descriptive summary gives us an overview of each construct 
and its overall spread. The lowest mean was for Subjective Norm (mean: 2.98 out 
of 5).  
Table 5-7 Construct summary information 
Construct Minimum Maximum Mean Std. Deviation 
Perceived Usefulness 1.00 5.00 3.83 0.75 
Perceived Ease of Use 1.00 5.00 3.68 0.78 
Perceived Health Literacy 1.00 5.00 3.60 0.79 
Subjective Norm 1.00 5.00 2.98 0.92 
Perceived Behavioural 
Control 
1.00 5.00 3.83 0.74 
Self-Efficacy 1.00 5.00 3.83 0.69 
Facilitating Conditions 1.00 5.00 3.82 0.67 
Security and Privacy Concerns 1.00 5.00 3.53 1.02 
Attitude 1.00 5.00 3.56 0.91 






5.3 Assessment of the Measurement Model  
The measurement model was assessed in two stages by first evaluating the 
reflective part of the measurement model and then the formative part of the 
model. 
5.3.1 Reflective Measurement Model Assessment 
The reflective measurement model assessment consisted of evaluating internal 
consistency, convergent validity and discriminant validity. The criteria discussed 
in Section 4.7.1.1 were used to validate the model. 
5.3.1.1 Testing Internal Consistency 
Internal consistency was evaluated through two methods: composite reliability 
and Cronbach’s alpha. Table 5-8 shows the internal consistency of the nine 
reflective constructs used in the model. As the table shows, all Cronbach’s alpha 
and composite reliability values are above 0.70, the minimum threshold values 
suggested in the literature (Bland & Altman, 1997; Tavakol & Dennick, 2011).  
The Cronbach’s alpha scores ranged between 0.78 and 0.96 while the composite 
reliability scores ranged from 0.86 to 0.97 demonstrating high internal 
consistency. However, according to Hair et al. (2016) values above 0.95 are not 
desirable as they may point to redundant items. Therefore, each construct that 







Table 5-8 Cronbach’s alpha and composite reliability values of reflective constructs 
 Construct Cronbach's alpha Composite reliability 
Attitude 0.94 0.96 
Facilitating Conditions 0.85 0.90 




Perceived Ease of Use 0.90 0.94 
Perceived Health Literacy 0.84 0.90 
Perceived Usefulness 0.90 0.93 
Self-Efficacy 0.78 0.86 
Subjective Norm 0.94 0.96 
The measurement items in Attitude were scrutinised for items that may have 
been measuring similar facets of the construct and ATT_2 was removed. This 
removal resulted in a decrease of Cronbach’s alpha and composite reliability. 
The items used to measure Intention to Use were then examined. ITU_2 was 
removed as it appeared to be measuring the same facet of the construct as ITU_1. 
Removing it decreased the consistency values slightly. However, the composite 
reliability value still shows a relatively high value. However, as this is consistent 
with other research studies (Ma et al., 2015), no further changes were made. 
Similarly, the measurement items for Subjective Norm were examined. SN_2 was 






Table 5-9 shows the updated Cronbach’s alpha and composite reliability values. 
Based on the values shown in the table, the measurement of the reflective 
constructs can be considered reliable. 
Table 5-9 Final Cronbach’s alpha and composite reliability values 
 Construct New Cronbach's 
alpha after 
deleting items 
New composite reliability 
after deleting items 
Attitude 0.90 0.95 
Facilitating Conditions 0.85 0.90 
Intention to Use 0.92 0.96 
Perceived Behavioural Control 0.87 0.92 
Perceived Ease of Use 0.90 0.94 
Perceived Health Literacy 0.84 0.90 
Perceived Usefulness 0.90 0.93 
Self-Efficacy 0.70 0.86 
Subjective Norm 0.89 0.95 
5.3.1.2 Convergent Validity 
Convergent validity is assessed by examining the values of outer loadings of 
indicators and by AVE values.  Figure 5-1 presents the initial PLS path modelling 
diagram after running the PLS algorithm. The values of the item loadings are 
shown for each of the constructs. Table 5-10 and Table 5-11 present the AVE 
values and the outer loadings. All the outer loadings of reflective measures were 
above the recommended value of 0.7 (Hulland, 1999). Furthermore, the AVE 






consistent with the minimum threshold suggested in the literature (Bagozzi & Yi, 
1988). This means all reflective measures exhibit a high level of convergent 
validity. 
 








                 Table 5-10 AVE values 
Construct  AVE Value 
Attitude 0.89 
Facilitating Conditions 0.69 
Intention to Use 0.93 
Perceived Behavioural Control 0.80 
Perceived Ease of Use 0.85 
Perceived Health Literacy 0.75 
Perceived Usefulness 0.77 
Self-Efficacy 0.70 
Subjective Norm 0.89 
 
Table 5-11 Outer loading values 
Item Loading Item Loading Item Loading 
PU_1 0.86 SN_1 0.93 FC_2 0.84 
PU_2 0.93 SN_2 0.95 FC_3 0.82 
PU_3 0.81 SN_3 0.94 FC_4 0.84 
PU_4 0.91 PBC_1 0.88 ATT_1 0.94 
PEOU_1 0.91 PBC_2 0.91 ATT_2 0.95 
PEOU_2 0.94 PBC_3 0.89 ATT_3 0.93 
PEOU_3 0.91 SE_1 0.88 ITU_1 0.96 
PHL_1 0.83 SE_2 0.90 ITU_2 0.98 
PH2_2 0.91 SE_3 0.71 ITU_3 0.95 








5.3.1.3 Discriminant Validity 
Discriminant validity was assessed by three methods:  cross loadings analysis; 
Fornell-Larcker criterion; and HTMT ratio. 
Table 5-12 shows the results of the cross loadings analysis. All items were found 
to correlate more weakly with all other constructs than with their own construct. 
However, the loading of SE_3 (0.71) on Self-Efficacy was lower than the cross 
loadings of PBC_2 (0.76) and PBC_3 (0.72) on it. However, all three items were 
retained as removal would have affected the content validity of the constructs, 
and as discussed below the other discriminant validity methods all demonstrated 
that there was adequate discriminant validity. 
The Fornell-Larcker criterion results are shown in Table 5-13. The square roots of 
the AVEs (shown in grey) were greater than all of the inter-construct correlations, 
thus showing sufficient discriminant validity. 
Table 5-14 shows the output of the HTMT analysis. The HTMT values of all 
constructs except the inter construct correlation between Self-Efficacy and 





















































































PU_1 0.86 0.50 0.15 0.50 0.33 0.24 0.40 0.66 0.54 
PU_2 0.93 0.53 0.23 0.47 0.39 0.36 0.49 0.71 0.60 
PU_3 0.81 0.47 0.28 0.37 0.43 0.37 0.49 0.56 0.53 
PU_4 0.91 0.53 0.24 0.52 0.35 0.34 0.47 0.66 0.57 
PEOU_1 0.53 0.91 0.37 0.38 0.57 0.57 0.58 0.5 0.46 
PEOU_2 0.51 0.94 0.43 0.36 0.64 0.58 0.66 0.49 0.42 
PEOU_3 0.56 0.91 0.42 0.41 0.61 0.57 0.66 0.53 0.41 
PHL_1 0.18 0.37 0.83 0.13 0.55 0.56 0.53 0.15 0.18 
PH2_2 0.21 0.40 0.91 0.12 0.55 0.50 0.51 0.19 0.21 
PHL_3 0.26 0.40 0.87 0.27 0.47 0.45 0.49 0.22 0.23 
SN_1 0.51 0.42 0.18 0.93 0.29 0.20 0.32 0.55 0.64 
SN_2 0.50 0.39 0.21 0.95 0.28 0.14 0.29 0.50 0.61 
SN_3 0.49 0.37 0.21 0.94 0.32 0.18 0.33 0.51 0.61 
PBC_1 0.41 0.62 0.51 0.27 0.88 0.68 0.68 0.41 0.40 
PBC_2 0.41 0.59 0.54 0.28 0.91 0.76 0.72 0.42 0.37 
PBC_3 0.31 0.56 0.55 0.29 0.89 0.72 0.63 0.32 0.32 
SE_1 0.30 0.63 0.59 0.19 0.78 0.88 0.68 0.33 0.27 
SE_2 0.38 0.54 0.48 0.14 0.70 0.90 0.69 0.35 0.32 
SE_3 0.26 0.32 0.32 0.13 0.49 0.71 0.47 0.25 0.25 
FC_1 0.49 0.60 0.48 0.20 0.69 0.68 0.82 0.44 0.35 
FC_2 0.45 0.63 0.49 0.35 0.66 0.63 0.84 0.39 0.35 
FC_3 0.39 0.50 0.47 0.34 0.56 0.53 0.82 0.31 0.28 
FC_4 0.40 0.54 0.49 0.23 0.59 0.62 0.84 0.32 0.23 
ATT_1 0.70 0.49 0.22 0.56 0.39 0.34 0.4 0.94 0.76 
ATT_2 0.68 0.55 0.19 0.55 0.39 0.34 0.42 0.95 0.77 
ATT_3 0.71 0.52 0.19 0.46 0.44 0.39 0.44 0.93 0.70 
ITU_1 0.60 0.43 0.24 0.64 0.37 0.32 0.37 0.73 0.96 
ITU_2 0.63 0.46 0.23 0.67 0.41 0.31 0.34 0.78 0.98 


























Attitude 0.94                 
Facilitating Conditions 0.44 0.83               
Intention to Use 0.79 0.37 0.96             
Perceived Behavioural Control 0.43 0.76 0.41 0.89           
Perceived Ease of Use 0.55 0.69 0.46 0.66 0.92         
Perceived Health Literacy 0.22 0.58 0.24 0.60 0.45 0.87       
Perceived Usefulness 0.74 0.53 0.64 0.42 0.58 0.25 0.88     
Self-Efficacy 0.38 0.75 0.34 0.81 0.62 0.57 0.37 0.83   
Subjective Norm 0.55 0.33 0.66 0.31 0.42 0.21 0.53 0.18 0.94 
 





















Attitude                   
Facilitating Conditions 0.49                 
Intention to Use 0.83 0.40               
Perceived Behavioural Control 0.48 0.87 0.44             
Perceived Ease of Use 0.60 0.78 0.50 0.74           
Perceived Health Literacy 0.24 0.69 0.27 0.71 0.51         
Perceived Usefulness 0.80 0.60 0.69 0.48 0.64 0.29       
Self-Efficacy 0.44 0.90 0.39 0.96 0.71 0.70 0.45     






The items measuring Self-Efficacy and Perceived Behavioural Control were 
therefore scrutinised for possible overlapping items and SE_2 was removed for 
this reason. The HTMT value was then reduced below the threshold (0.85) and 
hence satisfied the criterion. Overall, based on the results of these three methods, 
discriminant validity was established for this measurement model. 
In summary, the analysis of the reflective part of the measurement model 
provided good results for internal consistency, convergent and discriminant 
validity. Therefore, reflective part of the measurement model demonstrated 
adequate reliability, convergent and discriminant validity. 
5.3.2 Formative Measurement Model Assessment 
Privacy and Security Concerns is the only formative construct in the PLS path 
model, and it was assessed for validity by testing for collinearity issues based on 
the significance and relevance of indicators (i.e. by checking outer weights and 
outer loadings). 
5.3.2.1 Collinearity between Indicators 
Potential collinearity issues in the formative indicators of Privacy and Security 
Concerns were assessed by VIF value. The literature suggests that a VIF value 
below 5.0 indicates that constructs are free from collinearity issues (Ringle et al., 
2012). Table 5-15 shows the initial VIF value for each item.  The results show that 






According to Hair et al. (2016), if the VIF values are above 5.0, one can consider 
removing indicators if it solves the issues of multicollinearity. However, this 
requires that the remaining indicators still sufficiently capture the construct’s 
content. 
Table 5-15 Initial VIF values of Privacy and Security Concerns  
 Item VIF  Item VIF 
PSEC_1 7.17 PSEC_8 4.48 
PSEC_2 8.15 PSEC_9 4.04 
PSEC_3 5.51 PSEC_10 5.39 
PSEC_4 3.97 PSEC_11 2.71 
PSEC_5 3.86 PSEC_12 5.57 
PSEC_6 5.36 PSEC_13 3.68 
PSEC_7 7.05   
Therefore, the items were inspected for possible collinearities by examining the 
indicator correlations. Three items with high intercorrelations (PSEC_1, PSEC_2, 
PSEC_7) were removed from the model in the first round and then the model 
was rerun to check VIF. In the second run, one item was again removed (PSEC_8). 
The model was again rerun to check VIF. The new VIF values are presented in 
Table 5-16. The values indicate that the formative construct Privacy and Security 
Concerns was now free from collinearity issues since all the VIF values were 







Table 5-16 Final VIF values of Privacy and Security Concerns  
 Item New VIF after 
removing items 
 Item New VIF after 
removing items 
PSEC_1 REMOVED PSEC_8 REMOVED 
PSEC_2 REMOVED PSEC_9 4.00 
PSEC_3 4.73 PSEC_10 4.93 
PSEC_4 3.63 PSEC_11 2.66 
PSEC_5 3.43 PSEC_12 4.91 
PSEC_6 4.75 PSEC_13 3.41 
PSEC_7 REMOVED   
5.3.2.2 Significance and Relevance of Outer Weights 
The second step in formative measurement model assessment involves the 
analysis of formative measurement items for their significance and relevance. 
Outer weights and outer loadings of each formative indicator were examined. 
Bootstrapping results generated from 5000 subsamples with a significance level 
(p-value) of 0.05 were used to assess the significance of the formative indicators. 
Table 5-17  presents the values of outer weights and outer loadings. 
Only one out of the nine formative indicators outer weights were significant, 
whereas the outer loadings of all indicators were found to be significant.  As a 
rule of thumb if an indicator's outer weight is not significant, but its outer loading 
is significant and relatively high (i.e. above 0.50), then the indicator should be 
retained (Hair et al., 2016). Further, Nunnally and Bernstein (1994) argue that 






perspective of the construct. Hence, a decision was made to retain the remaining 
indicators of the Privacy and Security Concerns as the outer loadings of all items 
were found to be high (i.e. > 0.50) and significant.  
Table 5-17 Outer weight and outer loading 
Formative Item 






PSEC3 -> Privacy and Security Concerns 0.24 1.20 0.86 15.92*** 
PSEC4 -> Privacy and Security Concerns 0.14 0.74 0.83 13.44*** 
PSEC5 -> Privacy and Security Concerns -0.10 0.63 0.72 10.23*** 
PSEC6-> Privacy and Security Concerns -0.00 0.00 0.82 13.76*** 
PSEC9 -> Privacy and Security Concerns  0.23 1.33 0.86 16.05*** 
PSEC10 -> Privacy and Security Concerns 0.00 0.00 0.82 14.00*** 
PSEC11 -> Privacy and Security Concerns -0.21 1.47 0.65 8.19*** 
PSEC12 -> Privacy and Security Concerns 0.78 3.89*** 0.96 34.65*** 
PSEC13 -> Privacy and Security Concerns -0.08 0.59 0.70 10.63*** 
 Note: *significant at p < 0.05; ** significant at p < 0.01; ***significant at p < 0.001 
5.4 Assessment of the Structural Model 
This section presents a detailed analysis of the structural model which represents 
the underlying structural concepts of the path model. Assessment of the 
structural model can determine the model’s capability to predict the 






5.4.1 R2 value 
The R2 value of the dependent variable Intention to Use was 0.65. This indicates 
that the combined effect of all the independent variables accounts for 65% of the 
variation in Intention to Use. In addition, the model explained 61% of the 
variation in Attitude and 64% of the variation in Perceived Behavioural Control. 
R2 values for the constructs are given in Table 5-18. As mentioned in Section 
4.7.2.1, R2  values of  0.75, 0.50 and 0.25 can be considered as substantial, moderate, 
and weak respectively (Chin, 1998). Hence the present research model, which 
accounts for 65% of the variation in Intention to Use, can be considered to have a 
relevant value for predictive accuracy. 





5.4.2 Collinearity of the Constructs 
Potential collinearity among the constructs in the structural model was assessed 
by using inner VIF values. The results show that the VIF values of all constructs 
are below 5, the common cut-off threshold (Hair et al., 2016). Hence, it was 
Construct R Square 
Attitude 0.61 
Perceived Behavioural Control 0.64 






concluded that collinearity issues were not present between the constructs in the 
model. Table 5-19 shows the VIF values between constructs. 
Table 5-19 Inner VIF Values 












Intention to Use 
   




Perceived Ease of Use 1.52 
  




Perceived Usefulness 1.84 
  









5.4.3 Path Coefficients 
The PLS algorithm calculation, described in Section 4.7.2.2, provided path 
coefficient values for the model. The significance of the path coefficient values in 
the PLS model was computed by running the bootstrapping procedure (5000 
bootstrap samples) at a 5% confidence level (two-tailed test). A t-value greater 
than 1.96 is significant at 5% level of significance (Hair et al., 2016). All the 
structural paths except two were found to be significant. Figure 5-2 shows the 































       R2 = 0.64
     (H7) -0.26***
(H6) 0.12*








Figure 5-2 Final PLS path model 









Table 5-20 Path coefficient values 
 Path β-value t-statistic 
Attitude -> Intention to Use 0.56 8.96*** 
Subjective Norm -> Intention to Use 0.32 5.65*** 
Perceived Behavioural Control -> Intention to Use 0.03 0.63 
Perceived Health Literacy -> Intention to Use 0.03 0.66 
Perceived Usefulness -> Attitude 0.53 7.64*** 
Perceived Ease of Use -> Attitude 0.12 2.38* 
Security and Privacy Concerns -> Attitude -0.26 5.57*** 
Facilitating Conditions -> Perceived Behavioural Control 0.53 9.17*** 
Self-Efficacy -> Perceived Behavioural Control 0.34 5.59*** 
Note: *significant at p < 0.05; ** significant at p < 0.01; ***significant at p < 0.001 
Table 5-20 provides the path coefficient values. Seven paths were found to be 
significant, and two paths were found to be not significant. The path from 
Attitude to Intention to Use (0.56) has the largest path coefficient followed by 
Perceived Usefulness to Attitude (0.53) and Facilitating Conditions to Perceived 
Behavioural Control (0.53). The two paths that were not significant were 
Perceived Behavioural Control to Intention to Use and Perceived Health Literacy 
to Intention to Use. A summary of the results of the hypothesis testing is shown 





















Perceived Behavioural Control will positively influence consumers’ 




Perceived Health Literacy will positively influence consumers’ 








Perceived Ease of Use will  positively influence consumers’ 
Attitude toward EHRs. 
Supported 
H7 
Security and Privacy Concerns will negatively influence 
consumers’ Attitude toward EHRs. 
Supported 
H8 
Facilitating Conditions will positively influence consumers’ 
Perceived Behavioural Control of EHRs. 
Supported 
H9 
Self-Efficacy will positively influence consumers’ Perceived 
Behavioural Control of EHRs. 
Supported 
5.4.4 Assessment of Total Effects 
Table 5-22 tabulates the total effects in the structural model. There are a total of 
14 direct and indirect relationships with 10 of them found to be significant. The 
largest total effect in the PLS path model is from Attitude to Intention to Use 
(0.56) followed by Perceived Usefulness to Attitude (0.53) and Facilitating 
Conditions to Perceived Behavioural Control (0.53). Perceived Behavioural 
Control to Intention to Use, and Perceived Health Literacy to Intention to Use 






Table 5-22 Total effects 
                  Path β-value t-statistic 
Attitude -> Intention to Use 0.56 8.96*** 
Facilitating Conditions -> Intention to Use 0.02 0.63 
Facilitating Conditions -> Perceived Behavioural 
Control 0.53 9.17*** 
Perceived Behavioural Control -> Intention to Use 0.03 0.63 
Perceived Ease of Use -> Attitude 0.12 2.39* 
Perceived Ease of Use -> Intention to Use 0.07 2.31* 
Perceived Health Literacy -> Intention to Use 0.03 0.66 
Perceived Usefulness -> Attitude 0.53 7.64*** 
Perceived Usefulness -> Intention to Use 0.30 6.54*** 
Security and Privacy Concerns -> Attitude -0.26 5.57*** 
Security and Privacy Concerns -> Intention to Use -0.14 4.62*** 
Self-Efficacy -> Intention to Use 0.01 0.61 
Self-Efficacy -> Perceived Behavioural Control 0.34 5.59*** 
Subjective Norm -> Intention to Use 0.32 5.65*** 
Note: *significant at p < 0.05; ** significant at p < 0.01; ***significant at p < 0.001 
5.4.5 Effect Size f2 
Effect size f2 is a measure used to assess the relative impact of an explanatory 
construct on a dependent construct. As mentioned in Section 4.7.2.5, values of 
0.02, 0.15 and 0.35 can be regarded as weak, moderate, and strong respectively 
(Cohen, 1988). The results of the effect size f2 analysis are tabulated in Table 5-23. 
The effect size of Perceived Usefulness to Attitude was found to be the strongest 






Table 5-23  f2  values 
 Construct Attitude Intention to 
Use 









Intention to Use 
   




Perceived Ease of Use 0.03 
  




Perceived Usefulness 0.40 
  










5.4.6 Predictive Relevance Q2 
Stone-Geisser’s Q2 value was calculated by using the blindfolding procedure. As 
suggested by Hair et al. (2016), the study used the cross-validated redundancy 
value for the analysis. Table 5-24 provides the Q2 values for the dependent 
constructs. The results show that all the Q2 values were greater than zero 









Table 5-24 Q2  values 
Endogenous 
construct 





Security and Privacy Concerns 






Intention to Use 
Perceived Behavioural Control 
0.56 
 




5.4.7 Effect Size q2 
Table 5-25 shows the q2 values. To calculate q2 values, a blindfolding procedure 
with an omission distance equal to 7 was performed, with one independent latent 
construct excluded in each run. The results clearly indicate that the q2 effect size 
for the relationship Attitude to Intention to Use (q2 = 0.39) was the strongest 
among all of the relationships. This is followed by the small to medium predictive 
relevance of Subjective Norm on Intention to Use.  No predictive relevance was 
identified for Perceived Behavioural Control and Perceived Health Literacy on 
Intention to Use as they have zero and negative q2 values1. 
                                                   
1 Negative or zero values indicate the particular exogenous construct is irrelevant to the prediction of 






For the endogenous construct Attitude, Perceived Usefulness and Perceived Ease 
of Use were found to have a medium predictive relevance effect while Security 
and Privacy Concerns had a negligible q2 effect size. 
Facilitating Conditions was found to have medium predictive relevance on 
Perceived Behavioural Control while Self-Efficacy had a very small predictive 
relevance. 
Table 5-25 q2  values 
Endogenous 
construct 




Perceived Usefulness 0.52 0.38 0.29 
Security and Privacy Concerns 0.52 0.49 0.06 




Facilitating Conditions 0.52 0.36 0.23 
Self-Efficacy 
0.52 0.43 0.10 
Intention to Use 
Perceived Behavioural Control 0.56 0.56 0.00 
Perceived Health Literacy 0.56 0.57 -0.02 
Subjective Norm 0.56 0.50 0.14 
Attitude 0.56 0.39 0.39 
 
5.4.8 SRMR 
The study calculated the overall model fit by examining the SRMR value which 
is an index for model validation. The literature generally considers SRMR values 






produced an SRMR value of 0.05 which confirms the overall fit of the research 
model. 
5.5 Analysis of Qualitative Data 
This section provides an analysis of the open-ended questions which asked about 
the participants’ experiences with EHRs and also their general comments about 
EHRs. This thematic analysis intends to complement the quantitative findings 
and give additional insights into them.  
As discussed in Section 4.7.3 the responses were first inspected to identify 
statements relating to constructs in the research model that might directly or 
indirectly influence intention to use EHRs. Secondary themes then emerged from 
these statements.  
Although the majority of the participants submitted some written comments, as 
providing qualitative input was optional not all participants are represented in 
the qualitative analysis. A total of 125 participant statements were identified for 
the analysis.  
Table 5-26 outlines the identified secondary themes grouped by the  
factors/constructs of the research model. There were no identified statements 







                 Table 5-26  Secondary themes grouped by constructs in the research model  
Construct Secondary Theme 
Perceived Usefulness 
Provide Clear Health Status, Better Treatment and 
Diagnosis 
Access in Emergency Events 
Better Outcomes for People with Chronic, Complex 
Health Conditions and Older Adults 
Perceived Ease of Use - 
Subjective Norm - 
Self-Efficacy - 
Facilitating Conditions   - 
Privacy and Security Concerns 
Access to Health Information and Misuse 
Uploading and Sharing of Health Information 
Secondary Use of Health Data 
Information Security and Hackers 
Attitude - 
Others 
Flexibility in Participation Arrangement 
Mobile EHRs 
Health Providers 
5.5.1 Perceived Usefulness  
Perceived Usefulness refers to the extent to which consumers believe that the use 
of EHRs will provide benefits in performing on-line health related tasks. The 






5.5.1.1 Provide Clear Health Status, Better Treatment and 
Diagnosis 
The ability of EHRs to provide clear health status, help diagnose diseases, and 
provide better treatment was described by several respondents. For example, one 
responded, 
I think online health records would make diagnoses and treatment a lot easier 
(Participant 171). 
Three respondents commented on the capacity of EHRs to provide a complete 
picture about individuals’ health, with one saying, 
I think the concept of all your health records being available to health 
professionals is a good thing in terms of having a complete picture of health 
(Participant 58). 
One participant elaborated on this by citing from experience problems that arose 
from not having access to EHRs to store everything in a central place: 
I have Crohn's Disease and it took me 7 years to get a diagnosis because my 
doctors didn't have a central place where they could see every other symptom I 
had had and come up with a diagnosis. Something like MyHealthRecord would 
have been so useful back then (Participant 178). 
Finally, one participant noted that EHRs will help to reduce the repetitive 
explanations about health when seeing multiple health practitioners: 
I’m not against using my health records as it could be beneficial for when you 
have the need of multiple practitioners and therefore no need to explain to each 






5.5.1.2 Access in Emergency Events 
The value of EHRs in emergencies was noted by two respondents.  For example, 
one responded, 
I believe that the system will have more advantages than disadvantages, e.g. in 
an emergency (Participant 76). 
Another participant added that EHRs would be helpful in allowing doctors to 
know more about the health conditions of their patients, particularly when faced 
with emergency situations interstate or overseas: 
If I have an accident or take sick in another state or territory I would hope the 
doctors attending me would be able to access my health records and be better 
advised on treatment (Participant 127). 
Another respondent noted the potential of EHRs to provide information on time 
without the risk of misfiling or loss:  
The fear of data being misplaced and lost is a real concern. From experience in 
the work place I know that paper files are easy to lose by misfiling.  Sometimes 
to never being found again until a file is being cleared for disposal and the 
missing file is then found out of its correct location (Participant 179). 
5.5.1.3 Better Outcomes for People with Chronic, Complex Health 
Conditions and Older Adults 
Several respondents commented on the benefits of EHRs to people with multiple, 
chronic and serious health conditions. For example, one responded, 
I believe it will be a big benefit to people who have multiple health issues that 






Another respondent similarly stated, 
Due to having family members with complex health conditions, we have been 
wanting` this to happen for a long time (Participant 116). 
Four respondents identified the benefits of EHRs to elderly people who are 
suffering from poor health and memory problems and taking lot of medications, 
with one saying, 
I think My Health Record would be beneficial to the elderly, to those who are 
on a lot of medications, who suffer poor health, or who suffer memory 
problems and particularly to those who have no family to help them manage 
their affairs (Participant 193). 
Another participant described potential benefit of EHRs when somebody is 
unable to speak for themselves by saying, 
It would be good to have available should a patient be unable to remember or 
unable to speak for themselves when being asked certain questions (Participant 
179). 
5.5.2 Perceived Ease of Use 
Perceived Ease of Use refers to the degree to which consumers believe that using 
EHRs would be free of effort. There were a range of opinions from those who 
believed that EHRs would be easy to use to those who didn’t. 
Several respondents indicated they found EHRs to be user-friendly and easy to 







It was straight forward and user friendly as it is separated into different 
categories so this was helpful (Participant 88). 
Further, two respondents noted EHRs as easy to locate and log-in, with one 
saying, 
I logged into ‘My Gov’ and used the link to access ‘My Health Record’. It was 
easy to locate, log in and use (Participant 157). 
Another respondent expressed intention to use the system if it was not too hard: 
I would try to use and if was not too hard to use, would continue using. I 
sometimes feel that some sites are very hard to use while some are OK 
(Participant 112). 
However, there were two negative comments about the ease of use of EHRs, 
particularly navigational problems. For example, one responded, 
I find the whole MyGov and associated sites quite difficult and confusing to 
navigate (Participant 193). 
5.5.3 Subjective Norm 
Subjective Norm refers to the degree to which consumers perceive that others 
who are important to them believe they should use EHRs. 
One of the respondents shared how family members can influence attitude 
toward EHRs, saying, 
I haven’t tried to use my health records but I do feel it is a good idea the only 
thing that makes me think twice about it is my husband doesn’t want to be on it 






Another respondent commented on the potential influence of other people’s 
concerns to make him think about whether to adopt EHRs, which relates to 
descriptive norm by saying, 
I don't have a lot of knowledge about electronic health systems, but it seems a 
lot of other people are very concerned, which makes me think I should be 
careful about it (Participant 115). 
One respondent further noted that the media can also influence adoption by 
stating that information released by the media made him concerned about his 
previous positive attitude toward EHRs: 
I didn’t have any concerns and thought it would be good especially when 
travelling but all the media hype makes me concerned so not sure (Participant 
25). 
5.5.4 Self–Efficacy 
In this research, Self-Efficacy refers to consumers’ beliefs in their innate ability to 
use EHRs. There were two respondents who stated how they feel about their 
abilities in using EHRs. One respondent commented on his confidence to use the 
system even though not completely knowledgeable about technology: 
I have no concerns in using the online medical records even though I am not 
completely tech savvy. I am confident (Participant 203). 
Another stated computer literacy would increase one’s ability to use the system 
by saying, 






5.5.5 Facilitating Conditions 
Facilitating Conditions refers to consumers’ perceptions of the resources and 
support available when adopting EHRs. One respondent expressed concern over 
the impact of availability of the Internet and stated, 
Internet is unreliable in a crisis (Participant 200). 
5.5.6 Privacy and Security Concerns 
Privacy and Security Concerns relates to consumers’ perceptions of EHR security 
breaches and whether the privacy of their EHR information is protected. The 
secondary themes that related to this factor are discussed below. 
5.5.6.1 Access of Health Information and Misuse 
Several respondents expressed concerns about access to their health information. 
This mainly included information misuse and who can gain access to their health 
information. For example, one responded, 
I worry about the security of the e health systems and who can access records 
(Participant 39). 
Concerns about misuse had led one of the respondents to opt-out, with the 
respondent saying, 
I have opted out of my health record system due to concerns about misuse 
(Participant 80). 
Two participants described their concerns related to potential access by 






It's not a bad idea at least people can see their records on the internet but the 
problem is maybe the wrong people can see it as well (Participant 45). 
5.5.6.2 Uploading and Sharing of Health Information 
Many respondents expressed concerns about what information will be 
uploaded/stored in the system and shared, particularly related to sensitive data. 
For example, one responded, 
Like priests being asked to share what they've been told in the confessional. I'd 
feel very vulnerable sharing my medical information (Participant 9). 
One participant noted that information sharing would involve risk for people 
with medical history they do not want to share, 
Seems like it would be convenient but also risky for people with medical 
history they don’t want shared (Participant 103). 
Further, one of the respondents indicated concern about what information would 
be stored inside the system:  
I am worried about using it and what info would go inside (Participant 184). 
5.5.6.3 Secondary Use of Health Data 
Several respondents expressed their concerns about the secondary use of their 
private health information with one saying, 
People need to feel safe that their information isn’t being shared to the wrong 
source e.g. employers, government departments (Participant 48). 
Two respondents worried that the information could be used by insurance 






The biggest hurdle between me storing my health data in an online service is 
that an insurance company could buy that information from the government 
and use it to tailor insurance premiums based on pre-existing conditions 
(Participant 47). 
I am not comfortable with these documents being allowed to sit in a system that 
is likely to be hacked by someone seeking to gain.  Insurance companies would 
be very interested. I am sure to see a person’s medical life in one coordinated 
system.  Be very easy for them to use if an applicant for insurance had had a 
wart removed from their nose when they were born and could claim something 
as result of a blocked nose at 50 years’ age when they tripped on a stairway 
(Participant 179). 
Another respondent expressed concern about whether the health information 
would be used by the government suppliers to bombard consumers with 
advertising offers: 
Approved Government suppliers (like NDIS providers, who probably would 
have access) would bombard you with advertising and offers for equipment or 
services. Your personal information (not just medical) would be available to all 
Federal, State and Local Governments (Participant 90). 
Three respondents doubted the ability of the government to protect their 
information. For example, one responded, 
I do not trust the government to be able to keep my information safe 
(Participant 153). 
5.5.6.4 Information Security and Hackers 
Several respondents strongly expressed their concerns about the security of 
EHRs. For example, one responded, 
Strongest concern is about security and confidentiality. If the system can be 






Further, one respondent expressed the view that young and healthy individuals 
do not need health records due to the high risk of information misuse and 
hacking, 
I don't think they are a good idea for young, fit, healthy individuals as the 
potential for information misuse/hacking etc. could be potentially harmful in 
terms of identity theft, misuse/abuse etc. (Participant 193). 
Another respondent emphasised the need for more security in EHRs.   
           I want more guarantees of data protection (Participant 16). 
5.5.7 Attitude   
Attitude refers to consumers’ positive or negative feelings about using EHRs. 
Several participants expressed positive attitudes toward EHRs with comments 
such as, 
I think electronic health records are an excellent idea (Participant 111). 
Would be beneficial for everyone (Participant 9). 
However, there was one respondent who expressed a negative attitude towards 
EHRs saying they are unproven, 
Not interested in the whole program as it is unproven and even medical 
practitioners are skeptical about the program (Participant 216). 
There were two respondents who believed the benefits of the system outweigh 
concerns, with one stating, 







5.5.8 Other Secondary Themes 
This section discusses other secondary themes that are not related to the 
constructs/factors in the research study.  
5.5.8.1 Flexibility in Participation Arrangements 
There were two participants who indicated their preference for an opt-in mode 
of registration for EHRs. For example, one responded, 
I believe we should have the option to log into such a scheme as this and NOT 
have to log out if we do not want it (Participant 153). 
5.5.8.2 Mobile EHRs  
There were two participants who suggested the need of mobile EHRs (mEHRs) 
with one saying, 
I want to be able to access my electronic health records on a smartphone 
(Participant 135). 
5.5.8.3 Health Providers  
Several respondents commented on health providers’ role related in the use of 
EHRs. For example, one participant commented on the importance of guidance 
from health professionals, 
I would prefer to be guided by my health professional regarding access and 
information stored on any electronic site (Participant 97). 







I believe it is important to deal with health professionals when needed in order 
to receive appropriate, honest, and trustworthy information (Participant 133). 
Further, one participant commented on the responsibility of health providers 
related to uploading of sensitive health information. 
Doctor will responsible to provide only what is necessary for my health. 
Therefore, sensitive material would not be uploaded. In that case it would be 
acceptable but a lot of responsibility would be placed on the attending doctor 
(Participant 54). 
However, there were two negative comments about health professionals lack of 
knowledge and unwillingness, with one saying, 
Most health professional don't know how to transfer the data or are unwilling 
to do so (Participant 69). 
5.6 Chapter Summary 
This chapter reported the quantitative results of the research study. The focus of 
the study was to identify the facilitating and inhibiting factors influencing EHRs 
consumer adoption. The first section of the chapter presented demographic data 
about the participants. Then, analysis of the measurement model was presented. 
The measurement model was assessed in two stages by analysis of reflective and 
formative measurement models. Analysis of the reflective part of the 
measurement model provided good results for internal consistency, convergent 
and discriminant validity and demonstrated adequate reliability, convergent and 






Structural model analysis confirmed the model’s capability to predict the 
hypothesised relationships among the constructs. It was found that Attitude, 
Security and Privacy Concerns, Perceived Ease of Use, Perceived Usefulness, and 
Subjective Norm, could potentially influence consumers towards the adoption of 
EHRs. The following section analysed the qualitative comments by thematic 
analysis method. This thematic analysis intends to complement the quantitative 
findings and give additional insights into them. 








Chapter 6 Discussion 
6.1 Introduction 
The previous chapter presented the findings of the research study. This chapter 
provides a detailed discussion of those findings.  The research model is discussed 
first, followed by discussion of the role of each construct. The next section 
discusses the progress towards answering the research questions and the chapter 
concludes with a brief overview of the chapter. 
6.2 Model Discussion 
The objective of this research study is to identify the factors influencing health 
care consumer adoption of EHRs. The research proposed a model based on the 
DTPB (Taylor & Todd, 1995) to understand the intention to adopt EHRs by 
consumers. The DTPB model was extended to include the role of the risk factor 
Security and Privacy Concerns and health-related factor Perceived Health 
Literacy which had been identified as potentially important in the review of 
literature undertaken when developing the model (see Section 2.4.1.3 and 2.4.1.4). 
The model explained 64% of the variation in Perceived Behavioural Control, 61% 
of the variation in Attitude and 65% of the variation in Intention to Use. When 
compared with prior research that applied models in a similar context (see Table 






the model provides valuable explanatory power to understand health care 
consumers’ intention to adopt EHRs.  
The research model tested in the study is shown in Figure 6-1. The findings 
support seven of the nine proposed hypotheses (see section 5.4.3). Solid lines 
represent the supported relationships and the dashed lines show the 







































The following sections discuss the relationships in the model and the role of each 
construct in the model. 
6.2.1 Direct Influences on Intention to Use 
In the proposed model, Intention to Use is predicted by Attitude, Subjective 
Norm, Perceived Behavioural Control and Perceived Health Literacy. The role 
and influence of each of these constructs is discussed in the sections below. 
6.2.1.1 Influence of Attitude on Intention to Use 
According to DTPB (Taylor & Todd, 1995), attitude predicts  intention to use and 
the results of this study are consistent with the DTPB. The results suggest that 
the consumer disposition to respond favourably towards use of EHRs exert a 
strong effect on their intention to use. Attitude had the greatest effect of all the 
factors considered on health care consumer’s intentions to use EHRs. Previous 
studies in EHR context by Andrews et al. (2014) have explored this relationship 
and found a strong positive relationship between attitude and intention to use in 
the context of health care consumers’ EHRs use. It also supports the findings of 
Emani et al. (2016) who found attitude to be the strongest predictor of intention 
to use EHRs using a TPB model (Ajzen, 1991). 
6.2.1.2 Influence of Subjective Norm on Intention to Use 
Consistent with the DTPB (Taylor & Todd, 1995), this study found that Subjective 






That is, the findings suggest that other people influence consumers’ in their 
decision to adopt EHRs. Subjective Norm proved to have the second largest effect 
after Attitude on health care consumers’ intentions to use EHRs. Previous studies 
in the EHR context by Jian et al. (2012) and Hsieh et al. (2016)  have explored this 
relationship and found subjective norm (i.e. perceptions that people such as 
friends, family members and doctors believe they should use EHRs) to be one of 
the drivers of behavioural intention to use EHRs. The results of this study are 
consistent with the findings in the literature. 
6.2.1.3 Influence of Perceived Behavioural Control on Intention to 
Use 
The model proposed that Perceived Behavioural Control influences the Intention 
to Use EHRs by health care consumers. Contrary to  expectations and 
inconsistent with the DTPB (Taylor & Todd, 1995) and the findings of Emani et 
al. (2016), Perceived Behavioural Control was not found to influence  Intention to 
Use EHRs by consumers. This result is, however, consistent with the results of 
Andrews et al. (2014) where perceived behavioural control was not found to  
influence intention to use EHRs by consumers. Interestingly a post hoc analysis 
of an alternate model showed that an indirect relationship exists between 
Perceived Behavioural Control and Intention to Use via Attitude (please see 







6.2.1.4 Influence of Perceived Health Literacy on Intention to Use 
The model proposed that Perceived Health Literacy influences Intention to Use 
EHRs by health care consumers. Contrary to the model, the relationship was not 
supported. However, this is consistent with the findings of the study Delanoë et 
al. (2016) conducted in a health care context where health literacy was not found 
to predict intention to use a health decision aid tool. It is however, inconsistent 
with the findings of previous studies such as Noblin et al. (2012) and 
Hoogenbosch et al. (2018) who reported one of the predictors of EHRs adoption 
by consumers as health literacy. A possible explanation for the lack of 
relationship here might be that the study participants may not given much 
importance to their capacity to interpret health information but rather want to 
ensure it is available to health professionals when they need it. This argument is 
supported by the qualitative discussion in Section 5.5.8.3. Future research should 
be carried out to explore the relationship further. 
6.2.2 Influences on Attitude 
In the proposed model, Attitude is predicted by Perceived Usefulness, Perceived 
Ease of Use and Security and Privacy Concerns. Each relationship is discussed 
below. 
6.2.2.1 Influence of Perceived Usefulness on Attitude 
As proposed, and consistent with the DTPB (Taylor & Todd, 1995), Perceived 






the adoption of EHRs. That is, perceptions about the usefulness of EHRs in 
providing clear benefits to consumers have a positive impact on their Attitudes 
toward EHRs. This result is consistent with Andrews et al. (2014) and Azad 
Khaneghah et al. (2016),  both of  which reported a positive relationship between 
perceived usefulness and attitude towards adoption of EHRs by health care 
consumers.  
In the current study, Perceived Usefulness was also found to indirectly impact 
Intention to Use EHRs via Attitude. These results confirm the findings of other 
research in EHRs such as Jian et al. (2012) and Hsieh et al. (2016) where perceived 
usefulness was found to be a key determinant of behavioural intention.  
6.2.2.2 Influence of Perceived Ease of Use on Attitude 
The model proposed that Perceived Ease of Use influences Attitude towards the 
adoption of EHRs. As proposed, and consistent with the DTPB (Taylor & Todd, 
1995), Perceived Ease of Use was found to be a significant predictor of consumers’ 
Attitudes towards the adoption of EHRs. That is, if consumers perceive that EHR 
system will be easy to use that will have a positive impact on their Attitudes 
toward EHRs. This result is consistent with the findings of Hung et al. (2012) 
where a significant relationship between perceived ease of use and attitude was 






In the current study, Perceived Ease of Use was also found to indirectly influence 
Intention to Use EHRs via Attitude which is consistent with the findings of 
previous studies such as Hsieh et al. (2016), Hoogenbosch et al. (2018) and 
Tavares et al. (2018).  
6.2.2.3 Influence of Privacy and Security Concerns on Attitude 
As proposed in the model, Privacy and Security Concerns were shown to have 
an influence on consumers’ Attitudes towards the adoption of EHRs. That is, 
when potential EHR adopters have privacy and security concerns about EHRs 
their Attitude toward EHRs will be negatively impacted. The findings are 
consistent with studies such as Fortes and Rita (2016) and Gurung and Raja 
(2016), who found positive relationships between privacy and security concerns 
and attitude in a non-health care contexts.  
It is worth noting that in the current study Security and Privacy Concerns 
indirectly influence consumer Intention to Use EHRs via Attitude. This finding 
is consistent with previous studies such as Cocosila and Archer (2014) and 
Whetstone and Goldsmith (2009), where security and privacy concerns were 






6.2.3 Influences on Perceived Behavioural Control 
The model proposed that Perceived Behavioural Control is influenced by 
Facilitating Conditions and Self-Efficacy. The influence of each on Perceived 
Behavioural Control is discussed below. 
6.2.3.1 Influence of Facilitating Conditions on Perceived 
Behavioural Control 
The model proposed that Facilitating Conditions influences Perceived 
Behavioural Control of EHRs by health care consumers. As proposed, and 
consistent with the DTPB (Taylor & Todd, 1995), the relationship was supported. 
When potential EHR consumers believe that the resources and support they need 
are available they are more likely to believe that they are capable of using them. 
These findings are consistent with previous studies such as Zolait (2014) which 
found facilitating conditions affect an individual’s perceived behavioural control. 
However, no indirect impact of Facilitating Conditions on Intention to Use via 
Perceived Behavioural Control was found as Perceived Behavioural Control did 
not have a significant effect on Intention to Use.  
6.2.3.2 Influence of Self-Efficacy on Perceived Behavioural Control 
As proposed in the model and consistent with the DTPB (Taylor & Todd, 1995), 
Self-Efficacy was found to influence Perceived Behavioural Control. These 
findings are consistent with previous studies such as Ma et al. (2015) and Hung 






behavioural control. However, no indirect impact of Self-Efficacy on Intention to 
Use via Perceived Behavioural Control was found as Perceived Behavioural 
Control did not have a significant effect on Intention to Use.  
6.3 Answering the Research Question 
The objective of the research described in this thesis was to identify the key 
factors influencing health care consumer adoption of EHRs. This section 
discusses the progress of the research study towards answering the research 
question posed in order to meet the research objective. 
The research question addressed by the thesis is: 
RQ: What are the key factors influencing health care consumer adoption of 
EHRs? 
The research study used a theoretical framework to investigate the factors 
influencing health care consumer adoption of EHRs. The factors investigated 
were Attitude, Subjective Norm, Perceived Behavioural Control, Perceived 
Health Literacy, Perceived Usefulness, Perceived Ease of Use, Security and 
Privacy Concerns, Facilitating Conditions and Self-Efficacy. These were chosen 
with reference to previous studies on EHRs as well as the broader HIT literature 
(e.g.  Andrews et al., 2014; Emani et al., 2016; Hoogenbosch et al., 2018; Hung et 






The results showed that Attitude and Subjective Norm have a direct influence on 
consumers’ Intention to Use EHRs. The influence of Attitude was found to be the 
strongest among the factors. This implies that if consumers hold more positive 
attitudes toward EHRs, then they are more likely to adopt EHRs. The results also 
showed that when a consumer perceives that others who are important to them 
believe they should use EHRs, they are more likely to adopt EHRs.  
The results further showed that Perceived Usefulness, Perceived Ease of Use and 
Privacy and Security Concerns influence consumers’ Attitude, which in turn 
impacts on Intention to Use EHRs.  The results suggest that consumers are more 
likely to adopt EHRs if they perceive them as useful. Likewise, consistent with 
the results, perceptions of the ease of use of EHRs influence the decision to adopt 
EHRs. Finally, the findings indicate that concerns about the privacy and security 
of EHRs will negatively impact consumers’ adoption of EHRs. 
The study did not, however, find that Perceived Health Literacy and Perceived 
Behavioural Control exert a direct influence on consumers’ Intention to Use 
EHRs.  However, a post hoc analysis shows that an indirect relationship exists 
between Perceived Behavioural Control and Intention to Use via Attitude, and 






6.4 Chapter Summary 
The chapter began by discussing the research model, followed by an explanation 
of the influence of each model construct. Progress towards answering the 
research question of the study was then addressed. The study confirmed the high 
explanatory power of the proposed model in understanding the intention to 
adopt EHRs by health care consumers. The key factors that potentially influence 
health care consumer’s adoption of EHRs were found to be Attitude, Subjective 
Norm, Perceived Usefulness, Perceived Ease of Use and Privacy and Security 
Concerns. The following chapter will discuss the key research contributions of 
the study, its practical implications, its limitations and then provide 







Chapter 7 Conclusions, Implications and 
Recommendations 
7.1 Introduction 
The chapter begins with a summary of the overall findings of the research study. 
This is followed by a discussion of the implications for practice and limitations 
of the research. The chapter concludes by presenting recommendations and 
suggestions for future research based on the results of the research study. 
7.2 Summary of Findings 
The objective of the research described in this thesis is to identify the key factors 
influencing health care consumer adoption of EHRs. The study proposed a model 
based on DTPB (Taylor & Todd, 1995) to help understand the various factors that 
may be expected to influence consumer adoption of EHRs. Using the responses 
collected from 220 participants using an online questionnaire the research model 
was tested. Perceived Usefulness, Perceived Ease of Use and Security and Privacy 
Concerns jointly explained about 61% of the variation in Attitude while 
Facilitating Conditions and Self-Efficacy roughly accounted for 64% of the 
variation in Perceived Behavioural Control. Overall, the model explained 65% of 






The study identified the key factors that potentially influence health care 
consumer adoption of EHRs as Attitude, Subjective Norm, Perceived Usefulness, 
Perceived Ease of Use and Privacy and Security Concerns. Attitude and 
Subjective Norm were found to have a direct and strong influence on consumers’ 
Intention to Use EHRs whereas Perceived Usefulness, Perceived Ease of Use and 
Privacy and Security Concerns were found to influence Attitude which in turn 
impacts consumers’ Intention to Use EHRs. The study did not, however, find that 
Perceived Health Literacy and Perceived Behavioural Control influence 
consumers’ Intention to Use EHRs.  
The contributions of the study to the existing literature on HIT are two-fold. 
Firstly, this thesis provides an increased understanding of the factors influencing 
health care consumer adoption of EHRs. Second, the thesis contributes to the 
general understanding of technology acceptance in health care by providing a 
research framework grounded in DTPB (Taylor & Todd, 1995) and extended to 
include both concerns of potential consumers about EHRs privacy and security 
and the health literacy of potential EHR users. To date, there have been limited 
empirical studies of EHR adoption that were underpinned by theoretical 
frameworks explaining the intentions of consumers to use EHRs. The study 
incorporates constructs from different disciplines such as health information 
technology and technology acceptance. This study established a new technology 






good overall model fit and relatively high explanatory power. It can therefore, be 
considered that this research has useful implications and opens the door for 
future research on consumer adoption of EHRs. 
7.3 Implications for Practice  
The objective of the research described in this thesis is to identify the key factors 
influencing health care consumer adoption of EHRs. This section outlines some 
practical implications of the research. 
The results of the study helped in identifying the key influential factors in EHRs 
adoption by health care consumers. The findings of this study may be valuable 
for health care educators, health care professionals and government policy 
makers to better understand EHR acceptance from the perspective of consumers’ 
as they develop and implement strategies and educate potential consumers as to 
how to use EHR systems. The findings can inform evidence-based interventions 
and/or training to promote EHRs use more effectively. The knowledge of these 
factors can also help developers to design, develop and offer better consumer 
oriented EHR systems. 
One of the core findings of the study was that gaining more positive consumer 
attitudes is influential in increasing adoption of EHRs. Consumers can be 






strategies such as training interventions or campaigns, thus fostering more 
positive attitudes, which in turn influence their decision to adopt the system. 
The findings of the research further suggest that consumers’ perceptions of the 
usefulness of an EHR system is one of the most important determinants of their 
adoption of EHRs. Therefore, the developers of EHR systems should make major 
efforts to ensure that these systems are perceived as useful by potential adoption. 
The qualitative comments made by the participants (see Section 5.5) stress the 
usefulness of EHRs in emergency events, in providing better treatments and 
providing benefit to people with multiple, chronic and serious health conditions. 
The more useful a system is, providing clear benefits to consumers, the more 
likely it will be adopted. For example, perceptions of usefulness can be increased 
by designing the system with features tailored to consumer needs or desires.  
Another important consideration is the effort it takes to use the system. The 
qualitative comments made by participants highlighted the importance of ease 
of use and difficulties caused by navigational problems. Putting emphasis on 
design features that improve ease of use will improve consumer adoption levels. 
The study findings further suggest that other people influence consumers in their 
decision to adopt EHRs. In the community, the establishment of social network 
groups such as online communities to share positive experiences about EHRs, 






promoting the adoption and use of EHRs. Social groups help to shape views and 
influence the way of thinking of individuals (Moussaïd et al., 2013). 
Another important finding that needs attention relates to concerns about the 
security and privacy of EHRs. Privacy and security concerns have been found to 
negatively impact consumers’ attitudes toward EHRs adoption. An important 
consequence of privacy concerns is that patients can withhold information from 
their doctors. Further, failure to protect information can make patients unwilling 
to reveal sensitive health information to their providers making such information 
too difficult to access when needed for care. Therefore, well formulated and well-
integrated security, privacy, and confidentiality policies are of critical 
importance. Strict policies and controls to prevent unauthorised disclosure of 
access to information by government agents, insurance companies and 
employers have to be in place to alleviate the concerns. Policymakers taking into 
account the relevance of these factors can add value to consumer EHRs adoption 
and can potentially lead to successful adoption. 
7.4 Limitations of the Research 
The research study had a few limitations. Firstly, the data collection involved a 
cross-sectional survey. Therefore, it is difficult to guarantee that the relationships 
identified will remain the same over time and additional research using 






Secondly, the findings could have also been affected by the recruitment strategy. 
Data collection was conducted online with participants recruited by a third party 
survey company. Therefore, the sample of the study represents a cohort of online 
users and all users must have had some level of comfort with technology. As a 
result, the participants may not fully represent the population of interest. 
Another limitation to be acknowledged is that the study is limited by geographic 
location, as it pertains to only one country. Therefore, the findings of the research 
study may be more applicable to the country where participants resided, and a 
multi-country study could provide more generalisable insights. 
7.5 Recommendations for Future Research 
The proposed model explained substantial variance in the intention to adopt 
EHRs of health care consumers. A related opportunity for future work is to 
capture the perceptions of a more demographically diverse and wider spectrum 
of people in terms of technology proficiency and access to technology. More 
targeted data collection approaches which include consumers with access to very 
limited technology, could also help to generalise the findings.  
It could be useful to extend this research using a more extensive mixed methods 
research. The survey could be supplemented with rigorous qualitative data 
collection methods which could elicit in-depth data via focus groups, interviews 






provide a more detailed understanding of consumer perceptions. Further, 
longitudinal studies are recommended to examine possible changes in consumer 
perceptions, which may help with the continuous adoption and determine what 
factors encourage ongoing usage.  
Another possible avenue for future research is to extend the research by 
considering the issues of the digital divide1 from prior research (Hung et al., 2013; 
Yamin et al., 2011). Future research could also consider exploring the role of 
additional factors in adoption of EHRs. These could include psychological (e.g. 
computer anxiety), individual (e.g. ethnicity) and health related (e.g. health 
status) factors identified from prior studies as discussed in Section 2.4.1. 
                                                   
1 Digital Divide, is a social issue referring to the economic, educational, and social inequalities between 
those who have access to Information and Communications Technologies (i.e. computer, internet etc.) and 






Appendix A  Summary Table of EHR Consumer Studies 
Table App A.1. Summary table of key findings of EHR consumer studies 
Author,Year Country Objective Study Type Methodology and Sample  Key Findings 
 Agarwal 
(2013) 
United States To empirically test how 
individual factors and 
environmental factors 
influence patient 
intentions to use PHR. 
Quantitative  Cross-sectional analysis of 
field data collected  during 
the first  three months of 
the deployment of PHR 
with 283 participants. 
Individual and environmental factors 
influence intentions to use  PHR. 
Provider satisfaction, interactions 
between environmental factors, 
interactions between patient 
activation and tool empowerment 
potential were found to be  associated 
with behavioural intentions to use the 
PHR. 
 Ancker et al. 
(2011) 
United States To explore potential 
differences in adoption 




Quantitative  Retrospective analysis of 
data from an EHR portal of 
74,368 adult patients for a 
two year period. 
Good early rates of adoption and use 
of electronic patient portals found in 
low income populations, especially 






Author,Year Country Objective Study Type Methodology and Sample  Key Findings 
 Ancker et al. 
(2015) 
United States To track consumer 
perceptions of EHRs 
during a consecutive 3 
year period. 
Quantitative  Used random digit-dial 
sampling on a dual frame 
of landline and cell phone 
numbers  with 2962 
individuals. 
Exposure to EHRs increased while 
confidence in the benefits of EHRs 
and concerns about privacy risks 
became less marked. 
 Andrews et 
al. (2014) 
Australia To examine how 
individuals in the 
general population 
perceive the promoted 
idea of having a EHR. 
Quantitative   Online survey  conducted  
with 750 respondents. 
Perceived value and perceived risk 
significantly affect attitude, with 
perceived usefulness and 
compatibility having weak but 
significant influences. Risk 
perceptions were reduced through 
partial mediation from trust and 
privacy concerns. 
 Armani et 
al. (2016) 
Australia To determine attitudes 
and beliefs of patients 
regarding the use of 
stored medical 
information and EHRs. 
Quantitative  Survey of 600 patients over 
a 4-month period  in an  
University-affiliated 
hospital. 
Lack of motivation  to register for the 
EHR was mainly due to lack of 
information but the majority of the 







Author,Year Country Objective Study Type Methodology and Sample  Key Findings 
 Asan et al. 
(2016) 
United States To understand the 
perceptions of patients 
regarding use of EHRs. 
Qualitative   Semi-structured interviews 
were conducted with  32 
patients at three medical 
colleges. 
Patients expressed positive or neutral 




Canada To understand how 
individual intentions to 
adopt PHR systems are 
affected by their self-
determination in 
managing their own 
health. 
Quantitative  Cross-sectional survey 
targeted at the general 
public (N=159). 
 
 Higher levels of ability to manage 
health (self-determination) are 
associated with  PHR adoption in 
individuals. 
 Bauer et al. 
(2017) 
United States To investigate patients 
comfort in sharing 
health information, and 
patients awareness and 
use of patient portals. 
Quantitative  918 patients of  six primary 
care clinics were 
electronically surveyed. 
Portal use was higher among patients 
with chronic conditions. Although 
patients were generally comfortable 
sharing health information with 
providers, older people were less 
likely comfortable.  
 Cocosila and 
Archer 
(2014) 
Canada To develop a model of 
consumer perceptions of 
PHRs. 
Quantitative   Data were collected from 
800 individuals through a 
national survey with half 
Perceived Usefulness was the key 
explanation of the intention to use 
PHRs for both ill and well people 






Author,Year Country Objective Study Type Methodology and Sample  Key Findings 
reported as having a 
chronic illness or disability. 
trust in PHRs. Computer anxiety was 
also found to be  a significant barrier. 
 Cocosila and 
Archer 
(2012) 
Canada To investigate  consumer 
perceptions on the 
adoption of electronic 
PHR systems. 
Quantitative  Data were collected by 
online questionnaires from 
383 adult participants 
through  an Internet panel, 
by a commercial firm. 
Perceived Usefulness is found to be 
the key antecedent of intention to use 
PHRs with technology factors having 
a significant positive role in PHR 
adoption.  
 Duarte and 
Azevedo 
(2017) 
Brazil To evaluate the 
satisfaction and 
expectations of patients 
and physicians before 
and after the 
implementation of 
EHRs.  
Qualitative    Interviews was carried out 
with 258 patients at an 
outpatient clinic. 
Patients showed a high degree of 
satisfaction with the service. No 
demographic differences were found  
between pre and post implementation 
groups. 
Emani et al. 
(2012) 
 
United States To conduct an 
exploratory empirical 
study, to study the 
perceptions of PHRs 
using DOI model . 
Quantitative  Cross-sectional survey of 
1500 users and non-users  
of  PHR in two academic 
medical centres. 
Ease of use, relative advantage, 
observability, and trialability emerged 
as the most important factors among 






Author,Year Country Objective Study Type Methodology and Sample  Key Findings 
 Emani et al. 
(2016) 
United States To assess the 
characteristics of 
patients who are aware 
of and access patient 
portals.  
Quantitative  5370 patients were 
surveyed in an academic 
medical centre. 
Intention to access portals was 
accounted for by attitude, perceived 
norm, and perceived behavioural 
control. 
 Forster et al. 
(2015) 
Australia To investigate maternity 
patients use and 
perceptions of patient 
portals.  
Quantitative  Conducted an online 
survey of 985 patients at a 
maternity hospital. 
Portals are found to be delivering 
benefits to maternity patients in terms 
of quick and easy access to  health 
information and supporting patients 
in their ability to recall and prepare 
for appointments. 




To explore  beliefs  about 
potential  barriers  to use 
of PHRs. 
Qualitative  Eight focus groups, each 
with 6-8 participants 
including older adults, 
physically active adults, 
young adults and  teens. 
Interactive functions, integration with 
lifestyle and health apps were found 
to be important functionality of PHRs. 
 Grande et al. 
(2013) 
United States To measure patient 
preferences toward 
sharing their electronic 
health information for 
secondary purposes. 
Quantitative  Conjoint analysis study,  
with 3336 adults recruited 
from an online research 
panel. 
Willingness to share health 
information was found to be 
associated with the specific purpose 






Author,Year Country Objective Study Type Methodology and Sample  Key Findings 
 Hanna et al. 
(2017) 
Australia  To explore patients 
experiences and 
perspectives of using a 
locally developed EHR 
system. 
Qualitative  12 patients of a  regional 
health service completed 
individual semi-structured 
telephone interviews. 
Advantages of EHRs were identified 
as improved quality of health care 
through better information sharing 
and enhanced patient capacity for 
self-management. 
 Hoogenbosc
h et al. (2018) 
Netherlands To examine  prevalence 
of patient portal use and 
the characteristics of 
patients who use or do 
not use EHRs. 
Quantitative  Cross-sectional study of 439 
adults patients was 
conducted in outpatient 
departments of a university 
hospital. 
The UTAUT constructs effort 
expectancy and performance 
expectancy  influence patient portal 
use. 
Hsieh et al. 
(2016) 
Taiwan To explore the 
factors affecting the 
adoption of PHR from 
technical, medical, and 
social perspectives. 
Quantitative  Face-to-face interview was 
conducted with a 
structured questionnaire 
with 450 completed 
responses. 
Perceived ease of use was the most 
decisive factor influencing the use of 
PHR, followed by self-efficacy and 
perceived usefulness. Behavioural 
intention was found positively 
correlated with usage behaviour. 
Jian et al. 
(2012) 
Taiwan To explore the factors 
influencing behaviour 
and adoption of USB-
based PHR in Taiwan. 
Quantitative  Study of patients in ten 
medical centres with 1,549 
questionnaires returned. 
Perceived usefulness, usage 
intentions, and subjective norm of 
patients were found to be the key 






Author,Year Country Objective Study Type Methodology and Sample  Key Findings 
 Kerai et al. 
(2014) 
Australia To investigate the views 
of elderly people in a 
non-metropolitan region 
on an EHR, and to assess 
their acceptance levels of 
this concept. 
Quantitative  Self-administered 
questionnaire distributed to 
a non-probability 
convenience sample of 
respondents with 96 
completed responses. 
Majority of respondents were in 
favour of the EHR system, but there 
were still some concerns about the 
security of EHRs. 
 Latulipe et 
al. (2015) 
United States To investigate 
facilitators and barriers 
to adoption of patient 
portals among low-
income, older adults in 
rural and urban 
populations.  
Qualitative   Conducted interviews with 
36 patients. 
Lack of  trust, technology-related 
skills, interest in and familiarity with 
technology are common barriers to 
adoption, while security and privacy 
fears are  the key concerns. 
 Lehnbom et 
al. (2012) 
Australia To explore the opinions 
of consumers and health 
care providers about 
EHRs. 




Instant access to clinical information, 
and safer and more efficient health 
care delivery were the perceived 
benefits identified while the risk of 
unauthorised access and breaches of 







Author,Year Country Objective Study Type Methodology and Sample  Key Findings 
 Lehnbom et 
al. (2014) 
Australia To assess the level of 
support for attitudes to 
and expectations of an 
EHR. 
Quantitative  Survey was distributed to 
203 consumers  living in 
remote and metropolitan 
areas  of Australia. 
Respondents demonstrated relatively 
poor knowledge regarding  EHR and 
awareness  was also  found to be low. 
 Logue 
(2013) 
United States To study adoption of 
PHRs in  older adults. 
Quantitative  Used a descriptive survey 
methodology with 38 older 
adults. Sample was drawn 
from residents of two 
retirement communities. 
Personal, environmental, technology, 
chronic illness, and behavioural 
factors found to be acting  as personal 
barriers and/or facilitators to the 






To explore patient and 
public attitudes toward 
integrated EHRs  for 
health care provision, 
planning, policy, and 
health research. 
Quantitative  Cross-sectional 
questionnaire survey 
administered to patients 
and members of the public  
recruited from a stratified 
cluster random sample of 
outpatient clinics of a major 
teaching hospital and  
general practices. 
Majority of participants  worried 
about the security risks associated 






Author,Year Country Objective Study Type Methodology and Sample  Key Findings 
Ochoa et al. 
(2017) 
 
Spain To assess patient and 
provider perspectives on 
the potential value and 
use of a patient portal. 
Quantitative  400 spanish speaking 
patients  were surveyed   
from a large, urban 
multisite community health 
centre. 
Patients  reported a high level of 
interest in the patient portal 
highlighting its convenience and 
benefits. Findings also suggest 
developing a mobile version of the 
patient portals. 
Patel et al. 
(2012) 
United States To characterize 
consumer support for 
PHRs. 
Quantitative  Cross-sectional survey was 
administered to 25 adults to 
five primary care practices. 
Majority of consumers expressed 
interest in using PHRs. 
Pedersen et 
al. (2015) 
Canada To assess attitudes 
towards sharing 
of personal health 
information through a 
provincial EHR. 
Quantitative  Cross sectional survey 
conducted in eight general 
practices  with 1004 
respondents. 
Majority of the participants thought 
an EHR was acceptable, however a 
large minority expressed that that 
they would be less likely to get 
tested for STI/HIV if their records 
were made part of a provincial EHR. 





To examine attitudes 
towards different 
consent models 
with respect to sharing 
identifiable and de-
Quantitative  Cross-sectional 
questionnaire was 
administered to 5331 adult 
patients and members of 
Majority  of respondents expected to 
be explicitly asked for consent for 
their identifiable records to be 
accessed and EHRs use was found to 






Author,Year Country Objective Study Type Methodology and Sample  Key Findings 
identified records for 
health care provision, 
research and planning. 
the public in primary and 
secondary care clinics. 
 Rutten et al. 
(2014) 
United States To access association 
between patients 
perceptions of health 
care provider use of 





7,390 records from two 
iterations of the Health 
Information National 
Trends Survey were used 
for the study. 
Perceptions of EMR use was found to 
be associated with age, race, 
education, income, and insurance. 
 Ryan et al. 
(2016) 
Canada To explore the feelings, 
ideas, and expectations 
of patients and primary 
care providers 
concerning the 
implementation and use 
of patient portals. 
Qualitative   Seven patients from an 
interdisciplinary primary 
health care clinic were 
interviewed. 
Findings highlight patients should be 
engaged in the early stages of 
implementation and this patient 
engagement requires patient-centred 
partnerships between patients and 
health care providers. 
Taha (2013) United States To examine the ability of 
middle-aged and older 
adults to use a  PHR. 
Quantitative  56 middle-aged adults and 
51 older adults were 
recruited. 
Both middle-aged and older adults 
experienced significant difficulties in 
using the PHR to complete routine 
health management tasks. Older 






Author,Year Country Objective Study Type Methodology and Sample  Key Findings 
numeracy and technology experience, 




Portugal To understand the 
factors that drive 
individuals to adopt 
EHR portals. 
Quantitative  Survey sent to  three 
educational institutions  
and 360 responses were 
obtained. 
Behavioural intention has significant 
association with performance 
expectancy, effort expectancy, self-







To understand the 
factors that drive 
individuals to adopt 
EHR portals. 
Quantitative Survey sent to four 
institutions that provide 
education and research 
services in Portugal and 
United States. 597 
responses were obtained. 
Statistically significant factors 
influencing behavioural intention are 
performance expectancy, effort 
expectancy, social influence, hedonic 
motivation, price value and habit. 
Predictors of use behaviour are habit 
and behavioural intention. 
Tavares et al. 
(2018) 
United States To understand the 
factors that drive 
individuals to adopt 
EHR portals. 
Quantitative  386 responses were 
collected by administering 
an online questionnaire  to 
three educational 
institutions. 
Technology use was found to be  
associated with performance 
expectancy, effort expectancy, social 











Portugal To understand the 
factors that drive 
individuals to adopt 
EHR portals. 
Quantitative 139 responses were 
collected using a 
nationwide mobile phone 
survey. 
Performance expectancy, 
compatibility and habit found to have 
a statistically significant impact on 
behaviour intention while habit, self-
perception, and behaviour intention 
have a statistically significant impact 
on use behaviour. 
Tieu et al. 
(2015) 
United States To explore patient and 
caregiver perspectives 
on online patient portal 
use before the 
implementation of an 
EHR. 
Qualitative  11 interviews with patients 
were conducted at  a 
general hospital. 
Perceived barriers include security 
concerns, lack of technical 
skills/interest, and preference for in-
person communication. Facilitators 
include convenience, health 
monitoring, and improvements in 
patient-provider communication. 
 Tieu et al. 
(2017) 
United States To examine specific 
usability barriers to 
patient portal 
engagement among a 
diverse group of patients 
and caregivers. 
Qualitative  Interviews using 
performance testing and 
think-aloud methods with  
23 chronic disease 
patients at  a  safety net 
hospital. 
Health literacy was found to be 
positively associated with vulnerable 










Australia To explore demographic 
characteristics 
of Australian health 
consumers who were 
first to register for a 
personally controlled 
EHR. 
Quantitative  Cross-sectional study was 
conducted which 
investigated differences 
in registrations for EHRs by 
age and sex over a three 
year period. 
Results revealed age and sex 
disparities influence registrations for 
EHRs. 
 Wallace et 
al. (2016) 
United States To study patient portal 








adoption and use of Epic’s 
My Chart patient portal  
during a time period of 12 
months  and examined the 
patient records data of 
36,549 patients. 
Certain patient groups such as female, 
white, non-Hispanic, English-
speaking, and younger showed more 
interest in using patient portals. 
 Weitzman et 
al. (2012) 
United States To characterize 
consumer willingness 
and 
unwillingness  to share 
PHR data. 
Quantitative  Cross-sectional web-based 
survey with 261 
respondents. 
Patients and their families are often 
willing to share electronic health 
information to support health 
improvement with public health 












United States To examine factors that 
bear on consumers’ 
intention to create and to 
use a PHR. 
Quantitative  542 college students were 
surveyed with an online 
questionnaire. 
Gender, age, presence of a chronic 
illness, awareness of privacy and 
security of the records, and especially 
perceived usefulness of PHRs were 
found to be  positively associated with 
intention to create a PHR.  
Yamin et al. 
(2011) 
 
United States To conduct a cross-
sectional analysis about 
PHRs use among 





Data of 75,056 patients from 
a primary care practice for a 
three year period were 
included in study. 
Low income people and racial/ 
ethnic minority patients adopted  
PHR less frequently. 
Young et al. 
(2013) 
United States To examine barriers to 
adoption of  EHRs, 
among older adults. 
Qualitative  Conducted in-depth 
interviews (30–90 min 
duration) with 35 adults. 
Barriers to adoption were found to be 
technological discomfort, privacy or 
security concerns, and lack of relative 
advantage. 
Zarcadoolas 
et al. (2013) 
United States To identify consumers' 
responses to patient 
portals, including their 
perceived value, and 
their reactions to specific 
portal functions. 
Qualitative  Conducted focus groups 
with 28 English-speaking 
consumers who had low 
education levels. 
Most consumers expressed interest in 
patient portals, but raised concerns 
about a number of potential barriers 
to usage, such as complex language, 
complex visual layouts, and poor 
















































































Appendix D Post Hoc Analysis Results 
Table App D.1 and Figure App D.1 show the results of the post hoc analysis tests 
conducted using SmartPLS 3.0. To further explore the role of perceived 
behavioural control in influencing intention to use EHRs, an alternate model was 
tested where the Perceived Behavioural Control to Intention to Use relationship 
was mediated via Attitude. The results confirmed the existence of a direct 
relationship between Perceived Behavioural Control and Attitude and an 
indirect relationship between Perceived Behavioural Control and Intention to 
Use via Attitude.  
Table App D. 1 Post hoc test results 
Significant Direct Relationship: β-value f
2 
value P value 
Perceived Behavioural Control -> Attitude 0.135 f2=0.027 p<0.05 
 
Significant Indirect Relationship: β-value P value 
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